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ELECTRONICS 


\QSS these: 
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Adjusting the scanning unit 
of the electron accelerator. 


* 


for cables and wires 


with exacting duties 


* BICC irradiate polythene to make good 
cables better. The process is basically the 
bombardment of polythene with electrons. 
This causes a chemical change, resulting in a 
stronger material, which is more elastic and 
has improved temperature characteristics. 


Here are some BICC products with improved 
characteristics resulting from irradiation:— 


CONTROL CABLES 


Multi-core cables, insulated and sheathed with 
Irradiated Polythene, have improved short-term 
high temperature characteristics. 


EQUIPMENT WIRES 


Irradiated Polythene insulated equipment wires 
have improved soldering properties and enhanced 
high temperature performance. 


WINDING WIRES 


Irradiated Polythene insulation gives better 
performance for wires subject to intermittent 
overload conditions. 


COAXIAL R/F CABLES 


Irradiated Polythene core permits higher tem- 
perature soldering of radio frequency cable 
terminations. 


Full details of these BICC products are available on request. 


IRRADIATED a wires 
aan cables & 


BRITISH INSULATED CALLENDER'S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.1 
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FERGUSON choose the 
-" 4 AvoMeter 


for their Television & Electronic Laboratory 


_ ee are typical of the many leading manufacturers of electronic, sadio 

and television equipment who rely on AVO instruments. 
pen pectin page es votes. The Model 8 AvoMeter shown in use is a 30-range self-contained A.C./D.C. 
DE. VOLTAGE SS wit, 00 2.000 eel moving coil instrument, produced primarily for the electronic, radio and television 
D.C. CURKENT: 0.5 microamps to 10 amps. engineer. The upper photograph shows a mounted pivot under examination. This 
SENSITIVITY: is only one of many operations carried out in a special air-conditioned dust-free 
20,000 ohms per vols on all D.C. ranges. zone in the AVO factory to ensure the highest possible standards of accuracy 
1,000 ohms per volt on A.C. ranges and reliability. 


from 100 volts upwards. 
RESISTANCE: 
0 to 20 megohms (using internal batteries). Size: 8) x Ti x 44 inches. Cut 


out this and attach to 
© to 200 megohms (using external D.C. supply). Weight: 6} lbs. (approx.) including leads. Coeertentinn a Trade — 
DECIBELS: —I5dB to + ISB. To Sales Department, 
7 List Price: £23 : 10s. ‘¢ 
‘arious eccessories are available AVO LTD., Avocet House, 
for extending the above ranges. 92-96 Vauxhall Bridge Road, 
London, $.W.1. 


AXYO LTD Telephone: ViCtorie 3404 (9 lines) Please send fully illustrated 


Brochure describing the 
AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON ~- S.W.! Model 8 AvoMeter. ww 


A 
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one man 


and his 


SOLARSCOPE 


CD8I4 


do the job in 
half the time 


For radio or TV servicing where the gain/bandwidth product is BANDWIDTH: 0.9 c/s—9 Mc/s (3 db) 
: é 12 Mc/s (6 db) 


of vital importance, the new CD814 Solarscope scores every MAX ‘¥" 
E SENSITIVITY : Better than 40 mV/cm 
time. One man and his 814 are all that is necessary for response RISE TIME: Better than 40 mySec 
. «od TIME MARKERS: At 0.1, 1.0, 10 and 
tracing, display and accurate measurement of TV frame or line 100 ySec intervals 
signals, examination of time-base waveforms and similar tasks. TIME-BASE RANGB: 0.02 wSec/cm to 
: 0.01 Sec/cm 
DIMENSIONS: 14}$” x 10}" x 20” 
(37 X 27 X 49cm.) 
WEIGHT: 42 lbs. (19 kg.) 


Why not multiply the effectiveness of your staff—today? The cost 


is only £115! a fraction of the salary of another engincer. 


THE SOLARTRON ELECTRONIC GROUP LTD 


THAMES DITTON + SURREY + TEL. EMBERBROOK 5522 
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Abridged Data 
Typical current gain with grounded emitter (o’) ... 90 
Maximum voltage, d.c. (V) bes ia os aD 
Maximum voltage, peak (V) ae + 30 
Maximum collector dissipation at 45°C (mW) ee 75 


Maximum junction temperature... ies wo TS 
(continuous operation) 


Maximum junction temperature... .« 98°C 
(intermittent operation—total duration 200 hours max.) 


> 


MULLARD LIMITED 
Semiconductor Division 

Mullard House - Torrington Place 
London W.C.1 - LANgham 6633 
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In quantity production 
and available now for 


industrial applications 


NEW High Gain 


_ Audio Transistor 


0675 


gives you more 
than you had before 


The new general purpose audio transistor OC75 gives 
you more gain than earlier types and its large scale pro- 
duction gives you the assurance of immediate availability. 
It is a high current gain development of the widely used 
OC71 and its «’ range is from 60 minimum to 130 maxi- 
mum at 3mA collector current. 

Transistors OC70 and OC71 will, of course, remain fully 
available for those instances where the characteristics of 
a lower current gain stage are required. The present 
family of three types, the OC70, OC71 and OC75, each 
with a comparatively narrow range of o’ spread, there- 
fore covers all designers’ requirements for low level 
audio amplifiers, low power low speed switching, low 
power non-linear applications, industrial control and 
interlock circuits and the many applications in which 
general purpose audio transistors are used. 

Write to the address below for full data on the OC75 and 
other Mullard transistors. 


semiconductor 
division 
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I'wo NEW Measuring 


Oscilloscopes . . . | 
On show 


for the first time, 
this instrument uses the 
new English Electric E702 
storage tube which allows a % 
STORAGE OSCILLOSCOPE transient to be displayed for ten % 
minutes or more. Full use is made of the : 
type $01 improved tube characteristics in the : : 
design of the associated amplifiers : 
and time-base. Precise time 
and voltage calibration 
facilities are 
provided. 


ADVANCE 
INFORMATION 


Developed : 

from the oscillo- : 
scopes supplied for 
ZETA this unit incor- 
porates many advanced 


features. A 20th Century two- 
gun tube is used with a continuously , wo GHANNEL OSCILLOSCOPE: 
variable E.H.T. supply. Direct couplin 

is used on both deflection amplifiers type TGl 

and on the scan generator circuit. 

Comprehensive triggering 

facilities ensure reliable 

operation. All power 


supplies are 
: stabilised. : 


Mieaical Society’s Exhibition 


For full details visit stand 16 or contact : 


CAWKELL RESEARCH & ELECTRONICS LTD 


SCOTTS ROAD 
SOUTHALL © MIDDLESEX 


Telephone : SOUthall 3702/5881 
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MUTUAL & SELF INDUCTANCE BRIDGE 


Designed for the accurate measurement of either mutual or self 
inductance and resistance in the range 0-00!uH to 30mH and 
1001.2 to 30000 respectively. 

All measurements are made in the form of a four-terminal 
network and inductance and resistance of leads and clips are not 
included in the measurement. 


Accuracy within + 1% frequency 1592c/s (w = 10 000) 


Full technical information on this and other ‘ Cintel’ Bridges Is 
available on request. 


CINEMA 


A COMPANY WITHIN THE RANK OGORGAWNISATION LIMITED 


WORSLEY BRIDGE ROAD + LONDON -: _ S5S,.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS. 

Hawnt & Co. Led., 59 Moor St., Birmingham 4 

Ackins, Robertson & Whiteford Led., Industrial Estate, Thornliebank, Glasgow 
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16 
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T a A if ay F 43 R a E HK Rf All for 220/350 V. Input, Other Supply Voltages as Required 


CONTINUOUS RATING, Shor! Rating Transformers also avaiable 


Each of the eight Transformers below 


£5.19.0. 

OUTPUTS 

12 V. 40 Amps. 

6-12-18-24-30 V. 12 Amps 

5 V. 80 Amps 

18 V 30 Amps 

110-120 V. 4 Amps 

" 55 V. 12 Amps 

6.3 V. 18 Amps or 12.6 V. 9 Amps 
6 V. 5 Amps. and 53 V. 1S Amps. 
and 30 V. | Amp 


5 v. 140 Amps. £8 10 PORTABLE SHROUDED TRANSFORMERS 
110-120 Vv. 10 4 V., 5,000 Amps. £70 0 Each of the five Transformers below:— 


Amps aii 6 2V., 10,000 Amps. £68 0 £7.18.0. 
40 V. 25 Amps. £10 06 3.5V.,20,000Amps.d110 © 6-8-12-18-24-30 V., 12 Amps 
5 V. 300 Amps. £12 10 2V., 30,000 Amps.£130 0 
13-1415 V 10 V., 2,000 Amps. £69 0 24 V., 30 Amps 

60 Amps aii is 110-120 V., 4 Amps 

= Vv 
6-12V.50Amps. €8 10 12 V., 40 Amps 
17 V. © Amps. €8 15 

55 V., 12 Amps 


art coage been 56 'V. 25 Amps = . Most Transformers up to 2 kVA can be supplied in a 
h 
6-8-10-18-24 V. 100 Amps a8 0 steel case with protected terminals and carrying handle 


TRANSFORMERS 
with 
SWITCHED 


oie CONSTANT VOLTAGE | tar conrron 
REGULATING TRANSFORMERS Available with one 


TRANSFORMERS Input 188 V. to 265 Vv. [° more Switches 
For stabilising the supply Ammeters, Fuses etc 
€28.0.0 Voltage of Electronic equip- 
ment, etc. Output 230 V 
input 230/240 V. Output 50 V. to 250 V. in 16 steps | + !2 V., at 3 Amps. Giving 
of 12.5 V. at 30 Amps. These are Auto Transformers | $‘2>ility of better than 


with Quick Make-and-Break Tapping Switches. Hy wn ee MARY OTHER STOCK TRANSFORMERS 


#3 All for 200/250 V. A.C. 
i (Other supply Volcages 


available) 


Rectifier Sets with D.C. Oucput Contro! Rectifier Sets with Control of D.C 
by internal taps Output by Internal Taps Fitted with 
D.C. Volts ON LOAD are stated Fuses D.C. Voits ON LOAD are stated. 
110/120 V. D.C., 10 Amps £29 12/25 V. D.C., 12 Amps s 
200/250 V. D.C 12/25 V. D.C., 20 Amps 'e 
12/15 V. D.C., 15 Amps £13 10 
~w/1IS V.OC. 25 Amps <0 (0 
15 V.D.C.,5 Amps., Meter and 
Internal Rheo 8 10 
, 13 Amps. and 220 
110 mA cis 10 
Fitted Ammeters and Voltmeters, per meter 
Built-in Rheostats ere 


LOW VOLTAGE SAFETY TOOLS & TRANSFORMERS | RECTIFIER SETS 
350/440 V. 3 Phase Input 


13 Amps. and 220 
éi8 


aw 0 
ages 


12 V. HAND DRILL, fin. cap... 6610 6 
24. V. HAND DRILL, fin. cap... «5 18 6 | '2,¥. 400 Amps. or 24 V. 200 


Amps intermittent 


These drills are for use on a fully charged 35/38 V. D.C., 50 Amps 
Battery or on an A.C. source of a higher 


voltage SPECIFIC ENQUIRIES 


SAFETY bh ene yd TO RUN are invited for Transformers and 


Rectifiers 
200/250 V. input, 20 V. A.C. output, for 12 V. drill a7 18 0 
200/250 V. input. 37 V. A.C. output, for 24 V. drill <— a7 18 @ 
SAFETY TRANSFORMERS for all low Voltage hand lamps, tools and other HEAVY CURRENT 
appliances, are available for standard and non-standard outputs EQUIPMENT 


We specialise in 


— 


HARMSWORTH, TOWNLEY Gs CO. 2, JORDAN STREET, MANCHESTER 15 Central 428) 


0000904998 


of every hundred 


HINHHHHDNG 


VITAVOX DU 120 


HHH HHH OS 


Duple x Coaxial Full Range 


HHH HH DGD & 


Loudspeakers, ninety 


09H HOHH HHO A 


are exp orted. 


HHNDHH HHH 


The remaining ten 


9Q7QH HH QHD DOD ® 


may be hard to find 


2NHNNH HAD ADS 


but the result 


£49000 94 


more than justifies 


HHADNHRNHHD® 


the effort involved 


VITAVOX 


DU120 DUPLEX COAXIAL 
Full Range 


Loudspeakers 
£19°10s. 
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i 
Stereo Tapes 1 ‘“’°" 


BOTH THIS 


FERROGRAPH 


or Stereo ; 


Records j WAY 


The Ferrograph Series 3S is an extremely versatile instrument. Although to all intents 
and purposes a normal Tape Recorder, recording and playing back monaurally, it 
is fitted with an additional “in line” (or stacked) head. As a result, therefore, at any 
future time, by the simple attachment of an external unit known as the Stere-Ad, it 
will play stereo tapes. Alternatively, when used in conjunction with any inexpensive 
record player fitted with a 45/45 stereo pick-up, it will also play stereo records. 
Essentially the Stere-Ad incorporates two matched pre- 
amplifiers (one for each track), together with a second 
2} watts power amplifier. Connecting the Stere-Ad to 
the 3S enables the two pre-amplifiers and the two 
power amplifiers (one already in the Ferrograph and 
the other in the Stere-Ad) to provide a 2 x 2} watts 
matched output for feeding into any suitable 

external speaker system. 


Available in two Models: 


3 S/N 33/Th i.p.s. .. . 89 gns. 
» 3 S/H 74/5 i.p.s. .. . 96 gns. 


Stere-Ad Unit (when required) . . . 30 gns. 
All Models include 7” Reel of Ferrotape 


The Incompareble 
Ferrograph 


BRITISH FERROGRAPH RECORDER CO. LTD - 13! Sloane Street - London S.WI - Tel: SLOane 2214/5 & 1510 


A subsidiary of The Ferrograph Company Ltd. 
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make them in no time with 


imlok 


and cut out tool costs! 


rhis unique, low-cost construction system comprises 
aluminium alloy extrusions and locking corner connectors. 
It’s simplicity itself: precision cases, cabinets and 
other structures can all be quickly built to your own design 
without incurring tool costs. Smart... speedy ... strong... 
you'll find Imlok a boon for research and prototype work 
and so often the answer to a production problem too. 
Write now for full information. 


Here’s the secret of IMLOK’S strength 
The extrusions slide over the long arms of the 
connector = overlapping and gripping it to 

give positive lock 


t 


ym, ) @ © ' ae cheapest in the short run... cheaper in the long run 


ALFRED IMHOF LIMITED Dept. m:, Ashley Works Cowley Mill Road Uxbridge Middlesex Telephone: UX5-5567 
Export and London Showrooms: 112-116 New Oxford St WC1: MUSeum 7878 


ANTIFERENCE 


BAND Ill 


FOR VERTICAL OR 
HORIZONTAL CHANNELS 
Five-element folded dipole array 
complete with mounting arm and 


WIRELESS WORLD 


FOR VERTICAL CHANNELS 
Band | “‘ V"’ electronically coup- 
led to 5 Band III elements; com- 
plete with mounting arm and 
bracket. 

Independently variable directivity 
on both bands. 


JANUARY, 1959 


VHF/FM 


Three-element folded dipole array 
complete with mounting arm and 
bracket. 


Optional extra for Band Il 
Addex FM/L 7/6. 


FOR HORIZONTAL CHANNELS 


EXPORT RANGE 
tHe '\ famlenma. 


A specially designed range of T.V. and F.M. aerials, incorporating 

many new and exclusive features, is available for overseas 
The ideal “SECOND 
AERIAL "" — enab- 


markets. 
ling the Television 


bracket. 


% Horizontally or Vertically 
Polarized Single or Stacked 
Yagi Arrays. 


Receiver to be used % Broad Band and all-band types 


im any room. for International Frequencies. 


individually packed *% Models for 75 or 300 ohm 


in an attractive dis- inputs 


play carton. 


Supplied only through Antiference 
Appointed Wholesciers 


ANTIFERENC 


BICESTER ROAD, AYLESBURY, BUCKS. Tel. Aylesbury 2511 (6 lines) 
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There’s 


MORE SCOPE 


for the Technical man 


WireLtess Worip 


INAR.A.F. SHORT SERVICE COMMISSION* 


In this age of missiles, electronics and nuclear weapons, the Royal Air Force 

offers almost unlimited scope for technical ability. As a R.A.F. Technical Officer 

you would be a key man in a key branch of the Service, doing work that is 
absorbing, responsible and, above all, varied. 


In fact, if you have recently qualified, a R.A.F. Short Service Commission for 3, 4, 
5 or 6 years in the Technical Branch gives greater opportunities for gaining all- 
round experience than almost any civilian appointment. 


Good prospects in the Service—and after 


The main need is for electronic en- 
gineers and, to a lesser extent, for 
mechanical engineers. Promotion 
comes fast in this vital Branch. If you 
join at, say, 244 you could be earning 
£1,250 a year by 30 if married. There 
are also opportunities of applying for 
a Permanent Commission ; but, if you 
return to industry, special facilities are 
available to help you obtain a post in 
line with your age and added experi- 
ence. On leaving the R.A.F., you 
receive a gratuity of £135, free of 
income tax, for each year served. 


THESE ARE THE QUALIFICATIONS 
You do not necessarily have to be a university 
graduate ; a sound scientific or engineering train- 
ing is the essential. You must be medically fit 
and hold, at least, the Higher National Diploma 
or Certificate in electrical or mechanical engin- 
ecring, plus G.C.E. at ordinary level in English 
Language—or equivalent qualifications. You 
can join as soon as you are qualified, and up to 
the age of 37 (or 45 if you have previously held 
a Service Commission). 


This is a priority job in a foremost technical ser- 

vice. It offers you valuable experience for your 

career, excellent pay—and all the wider interests 

of life as a R.A.F. officer. Write now for full 

details to Air Ministry (W.p.211), Adastral 
House, » wad. 


y 
> 
.? 


THE ROYAL AIR FORCE 


*IF YOU ARE A GRADUATE with a Science or Engineering degree, and under 30, you can apply for a 
R.A.F. Permanent Commission straight awey. Write for details of the fine career prospects and pay offered 
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12 
SIE R E () Today you can enjoy the ultimate 


reality of Hi-Fi with this superb 


<Q> ial. STEREO AMPLIFIER 


Designed specifically 
for the serious stereo- 
phonic enthusiast 
and available at a 
really competitive 
price. 


10 WATTS 
OUTPUT ON 
EACH CHANNEL 


No additional pre-amps 
required. 


RETAIL PRICE 


£33.10.0 


FEATURES FOR THE DISCRIMINATING 


@ Two identical matched power ampli- @ Separate tone controls for each channel 
fiers, two identical pre-amplifiers, on to enable the response of the separate 
a single chassis. channels to be controlled on monaural 


sound. 
High sensitivity suitable for all types 


of high fidelity pickups. Separate inputs for pickups, tape decks 
and radio. 
C core transformers for high efficiency 


eu Recording characteristic correction for 
and small magnetic field. 


78 and L.P. records. 


Switched tone controls for accurate Long switch spindles and separate 
matching between channels, with true escutcheons to enable amplifier to be 
“ flat’ position. built into customers’ cabinets. 


@ Power available to drive tape deck or radio feeder unit. 


WRITE FOR LEAFLET 


STEREO AMPLIFIER 


AIRMEC LIMITED : HIGH WYCOMBE : BUCKS 
Telephone: High Wycombe 2060 
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Combined Operations 


The complexity of modern radio-multichannel systems involving 
hundreds of telephone channels has brought about a collabor- 
ation between the two leading specialist organizations in the 
field—Marconi’s in radio, and A.T.E. in carrier transmission. 


This completely unified approach to development, 
systems planning, supply, installation, maintenance 

of equipment and training of personnel covers 
radio-multichannel systems in the V.H.F., 

U.H.F. and 8.H.F. frequency bands all 

over the world. 


Full information may be obtained from either: or AUTOMATIC TELEPHONE & ELECTRIC 
MARCONI’'S WIRELESS TELEGRAPH COMPANY CO. LTD., STROWGER HOUSE, ARUNDEL 
LIMITED, CHELMSFORD, ESSEX, ENGLAND. STREET, LONDON, W.C.2 
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CATHODE RAY TUBE PUMPING 


The most modern Pumping Unit 
manufactured can be used singly 
(as shown) with Oven movable 
by counter-balance, or Multi- 
stage moving automatically 
through thermostatically con- 
trolled oven tunnel. 


Safety Switch cuts out vapour 
pump and Isolation Valve should 
the tube leak. 


Thermal Switch cuts off Isolation 
Valve and Pump Heater should 
the water supply fail. 


Vacuum Reading of tube before 
seal off, and for checking the 
Pumping System after refilling. 


Indicating Lamps on all Switches 
for visual notice should cut-outs 
occur. 


Seal Off movement spring 
assisted. On Multiple Units 
electric seal-off optional. 


We can supply all Auxiliary 
Equipment for the reconditioning 
of C.R.T.s. 


Demonstrations of 
equipment. 


completed 


Full Service facilities 


always 
available. 


For the Reconditioning of C.R.T.s we ypowe, 
supply the complete Outfit as an - < 
additiona| Service to our customers. 


Our Engineers are available to help 
you, to lay out and to install the required 


This equipment can only be purchased 
with our Pumping Units and is not 
available for sale on its own. 


¢. Y 
Ve. co. 


Machinery and our Technical Dept. will 
assist you in any problems you might 
encounter in this field. 


The Machines are designed to give the maximum protection to themselves and to the goods they produce. 
We design, manufacture and supply Vacuum Machinery to Major Companies in Gt. Britain and Overseas. 


VACWELL ENG. 


co., LTD 


WILLOW LANE, MITCHAM, SURREY e Phone MiTcham 82/1 (3 lines) 
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Design 
‘Advisory 


Service 


The use of modern permanent magnets has 
resulted in the efficiency of the magnetic 
systems for moving coil applications being 
substantially increased during recent years. 

The magnet system employed for domestic 
loudspeakers, which is one of the best known 
moving coil applications, can be divided into 
two general types—‘centre pole’ and ‘ring’ 
designs. 

The centre pole design uses a small cylin- 
drical magnet which forms the central pillar 
of the assembly and is surrounded by a mild 
steel strap or cup as illustrated. In this 
design, performance is limited by the size of 
the magnet which can be arranged within the 
assembly. If the diameter of the magnet 
necessitates a collector cap much larger than 
the one illustrated, the resultant excessive 
magnetic fringing or leakage will substanti- 
ally reduce the efficiency of the assembly. 


MILD STEEL BRASS MILD STEEL 
TOP PLATE CENTERING RING STRAP OR CUP 


— ¢ 


« 
Loonie tg 


MILD STEEL” “TICONAL’ CENTRE 
POLE CAP POLE MAGNET 


Section ofa Fee Contes, Pole Moving Coil 
Strap or Cu upe Apne ly. 
Approzimately 4 scale. 


An example of the economical use of *‘ Ticonal’ 
G, the foremost commercial magnet alloy 
available, is that a magnet with a diameter of 
1.14” and height .765", weighing only 3.16 oz., 
will give a total gap fiux of 31,200 maxwells. 
This is equivalent to an average flux density in 
a .033” radial air gap of 10,500 gauss, with a 
mild steel pole diameter of .75” and a top-plate 
thickness of .187°. This represents a magnetic 
efficiency of 50%. 


15 
Rare erence 


No. 10 


Loewweased 


Moving Goil 
Applications—1 


Advertisements in this series deal with general 
design considerations. If you require more 
specific information on the use of permanent 
magnets, please send your enquiry to the address 
below, mentioning the Design Advisory Service. 


When higher fiux densities in the range of 
12,000-17,000 gauss are required, the ring type 
of assembly is utilised. This type of assembly, 
which is illustrated, can seldom be designed 
with an efficiency higher than 30% and is, 
therefore, not normally used in the design of 
loudspeakers, where cost is an important 
factor. 


—\— mito STEEL 
<j TOP PLATE 


jp * TICONAL’ 
RING MAGNET 


P— MILD STEEL 
CENTRE POLE 
AND BOTTOM 
ff PLATE 


Section of a Typical High Performance Ring Type 
Moving Coil Assembly. 
Appororimately i Scale. 


For High Fidelity loudspeakers, where the 
performance is the most important consi- 
deration, and when flux densities in the region 
of 20,000 gauss are required, the ring type of 
construction is the only possible solution. 
However, the following table of leakage 
factors indicates how rapidly leakage losses 
increase with increasing gap flux density. 


1” diameter speech coil .045° gap up to 12,000 gauss x 3 
¥ “ a . 045° 4 « » 16,000 gauss x 6 
13" . e s " os ww 16,000 gauss x 6 
z = © ‘ 0” .. » « 20,000 gauss x 8 


Whilst the designs mentioned above are 
referred to as loudspeaker systems, they are 
also applicable to many other applications 
using the dynamic moving coil principle, such 
as vibrators, punch card pulse actuators, 
public address pressure units, moving coil 
microphones, etc. 


If you wish to receive reprints of this advertisement 
and others in this series write to the address below 


*TICONAL’ PERMANENT MAGNETS 
*MAGNADUR’ CERAMIC MAGNETS 
FERROXCUBE MAGNETIC CORES 


MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1. LANgham 6633 


MC3714 


With thes 
OUTSTANDING FEATURES 


EXTREME SENSITIVITY 
accurate measurements are possible 
down to 100uV. 


WIDE VOLTAGE RANGES 
imV, to 300 volts F.S$.D 


WIDE FREQUENCY RANGE 
1Se/s to 4.5Mc/s accuracy 4. 2dB 


METER SCALE CALIBRATED 
IN VOLTS AND dB 


CAN BE USED AS A NULL 
DETECTOR AND INDICATOR 
from 10c/s to 10Mc/s 


CAN BE USED AS AN 
AMPLIFIER FROM 10c/s to 10Mc/s 


INCORPORATES ITS OWN 
H.T. STABILIZER 


SMALL COMPACT SIZE 
& ROBUST CONSTRUCTION 


at this price. . 


£80 sw 


(including very low capacity screened lead 
and probe) 


with this backing . 

Behind this, the mwat modern instrumen tn its 
sphare, ts that specialist instrumentation kil) 
and experionce which bas earned for all 
“Advance” products a reputation second to 
nome throughout the industry, From our up 
to the- minute factory at Hainault comes this 
atest addition to the world-famous ‘Advance 
range of instruments 


Pull Technical details in Laahlet Wyo 
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Size 4)" x 74° x 6} 
Weight 7ib. 


Advance COMPONENTS LIMITED 


ROEBUCK ROAD ~ HAINAULT - ILFORD 


ESSEX 


TELEPHONE: HAINAULT 44644 


VISIT US ON STAND 31, The PHYSICAL SOCIETY EXHIBITION, Royal Horticultural Hall, London, Jan. 19th to 22nd 
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R2 TAPE RECORDER 


From the very first replay--pre-recorded or your own home-recorded 
programme-~you'll be thrilled with its sureness of tonal quality and case 
of control. Just as you recognise the voice of a friend on the ‘phone or 
your favourite songster on radio or record, you'll know that this is the in- 
strument you've always wanted. Designed and built by pioneers in the 
development and manufacture of Tape Decks and Tape Recording Ampli- 
fiers—TRUVOX are justly proud of an instrument that lives up to “ all 
GO STEREO that the name implies.” Increased production at our new, modern factory 


now enables us to offer this famous instrument at reduced prices-—Models 


with TRUVOX now available from §@ gns. 


CREDIT TERMS ARE AVAILABLE THROUGH MOST DEALERS 
Trweox Tape Recorders can now be supplied 


fitted with a stereophonic head at extra cost— 4 rk uvox 
add « second lowdspeaker and amplifier and , “> RADIO JACKS ¢ { } LEPHONE 
you can enjoy all the thrills of stereephony . ADAPTOR 


@ your con home 


for 2-way 
telephone 
spoCew conversation 
Available from all leading sores and vedio dealen iP recording. 

or full desails from:— 


TRUVOX LIMITED, NEASDEN LANE, LONDON, N.W.10 Telephone : Gladstone 6455 
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IF YOU NEED WELT AGE REGULATION—YOU NEED SORENSEN 
Voltage 
Regulation 
in the 
field of 


Precision 


Engineering 


The Short General Purpose Analogue Computer, Reliability — exceptional accuracy — 


produced by Messrs. Short Brothers & Harland at their frequency insensitivity—negligible 
Castlereagh factory, is the first of its kind to be 
distortion—fast response time — no 
designed for general application to industrial problems. 
; ‘. : load to full load perfor o- 
It is capable of solving in a very short time, - ee 


complex mathematical problems which would normally Sorensen a.c Voltage Regulators 


take several days to calculate on paper. Each 150 VA to 15 KVA are available in 
computer is carefully tested at Castlereagh and to 


sub-unit, rack mounting, cabinet, 


ensure complete accuracy, Sorensen a.c Voltage 


a d tropicalised forms 
Regulators are used to stabilise the voltage to each ee er eee 


CALL in (SET) 


J. LANGHAM THOMPSON LTD. 


BUSHEY HEATH ~» HERTFORDSHIRE - ENGLAND 


computer whilst under test. 


Write for full details 


Telephone: BUShey Heath 2411 (4Lines) Grams & Cables: “ Tommy Watford” 
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Make Wehasseelh 


fam your starting point 


DATUM cases have been designed by electronic engineers to house electronic 
equipment, they are therefore both functionally and attractively styled. 
A wide selection of standard sizes is available permitting the housing 
of many different types of equipment, We are however prepared to 
fabricate cases to suit customers’ specific requirements where 
this is both desirable and necessary. 


This instrument Case 
Type 4USSo-12 is a 
typical example of 


the 


DATUM CASE FEATURES 
Send for the 


@ STACKABILITY 


@ STRENGTH WITH LIGHTNESS 
Regd 
Catalogue today @ VENTILATION 


DAVIS & THOMPSON LTD. 


WATFORD BY-PASS, WATFORD, HERTFORDSHIRE. 


Telephone: Watford 6566. Telegrams: “Datum Watford” 
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BRITISH PHYSICAL LABORATORIES 


H.15 (14") to SRDE prov 230/I 


(components)—hermetically sealed. 


Tw wal 


H.25 (24”) Dimensions conforming to % 


RCS23! and hermetically sealed. X. microamps D.C. 


BP. 


British Physical Society Exhibition 


STAND No. 28 


ROYAL HORTICULTURAL OLD HALL, 
VINCENT SQUARE, S.W. I 


19th-22nd January, 1959 


MANUFACTURERS OF METERS OF ALL TYPES WITH SCALE LENGTHS VARYING FROM 14” to 18”. 


RADLETT - HERTFORDSHIRE - ENGLAND 


TELEPHONE RADLETT 5674 


January, 1959 
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High Fidelity at 
Realistic Cost 


STENTEREO 


STEREOPHONIC 
SPEAKER SYSTEM 


(Pat. App. 33293/58) 


This system consists of two corner loud- 
speaker enclosures which embody many 
novel features. The enclesure is divided into 
two sections, the lower section taking the 
form of an infinite baffle. Into this may be 
fitted a W.B. Stentorian Loudspeaker, type 
H.F.810 or H.F.812, to provide the lower 
and part of the middle register of sound. 


For the upper and the remainder of the 
middle register a W.B. Stentorian Loud- 
speaker type S.510 is used, and the two 
units are coupled by means of a crossover 
unit type CX.1500. 


Provision is made in the upper section of the 
cabinet for rotating the baffle by the listener 
to give the best stereo effect. 

A single cabinet with loudspeaker may be 
used for single channel listening. 


Corner Cabinet £7- 10-0 
Plinth for floor mounting [7/- extra 


W.B. STEREO COLUMNS 


The floor area occupied is much smaller 

than that for two conventional cabinet 

speakers of similar performance. Columns 

have 360° diffusion by means of a dome 

mounted above the loudspeaker. One 

unit may be used for monaural sound and 
a second for stereo. 4 

“SENIOR” for 8” 

unit - - £18.18.0 

H.F.816 Unit £6.17.0 

“JUNIOR” for 6” 

unit - - £9.19.6 

H.F.610 Unit £2.11.6 

or £2.13.6 


WHITELEY ELECTRICAL 


H.F.810 and H.F.812 


These are both 8” Units, with a handiing capacity of 5 watts. Frequency 
response, 50 c.p.s. to 13,000 c.p.s. 


Bass resonance, 45 c.p.s. 


H.F.810 incorporates a 10,000 gauss magnet and has a steel chassis. 


—S/enlorian 


RADIO CO. LTD: 


¥ 


£3.2.0 (inc. P.T.). 


H.F.812 incorporates a 12,000 gauss 
magnet, is fitted with cambric cone and 
universal impedance speech coil, and has 
a die-cast chassis. £4.3.6 (inc. P.T.). 


S.510 is a 5” unit, with a 10,000 gauss 
magnet. 2.2.0 (inc. P.T.). 


CX.1500 Crossover Unit. Filter type 
crossover network, 1,500 c.p.s. 1.183. 


Demonstrations at all leading Hi Fi dealers 
and at our London Office (109 Kingsway, 
W.C.2) every Saturday from 9 a.m. to 
12 noon. Descriptive leaflets on all products 
free on request. 


MANSFIELD - NOTTS 
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LOW NOISE TRANSISTOR GET106 


This device is a p-n-p Typical noise factor 3 db. 
f : . A Typical operating conditions as audio 
germanium junction transistor frequency pre-amplifier (common emitter) 
Collector voltage 6 V. Load resistance 1 Ka. 
made by an alloy process. Collector currentl mA. Source resistance 6000. 
Power gain 33 db. 
Input signal (over frequency range 10 c/s. to 10 kc/s.) 
required to give 20 db. signal/noise ratio; 7 ,V. or 5 m,A. 
The GET106 replaces the GET6, but with reversed connections 
transistor commercially available Full details of this and other semi-conductor 
devices manufactured by the G.E.C. are available on 
in Great Britain at present. request from the Valve and Electronics Department. 


Its extremely low noise level 
is lower than any other type of 


|| TRANSISTORS 


THE GENERAL ELECTRIC COMPANY LIMITED | MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
- 
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if its Electronic... 


and you want it Designed and Developed 


or Produced* to your Specification 


Consult 


These open type C core chokes and trans- 
formers are further examples of the wide range 
of transformers we design and make in quantity 


to individual customer's requirements. 
*Whichever stage of the struggle 


you've reached, we can save 
you time and trouble—maybe money 


too—write or ‘phone without delay. 


R.F., E.H.T. Unit. A safe, D.C. high voltage 
unit specially designed to meet the need for a 
reliable source of supply for television C.R. 
tubes. Also satisfactory for flash testing where 
These are typical examples from our range of a D.C. supply is necessary. 
miniature Transistor Transformers suitable for 

250mW output. Both driver and output types 

are shown. Dimensions are 144” x #3” x 44”. 

Enquiries are invited for the manufacture of . 
quantities of transformers to individual P.A.M. LTD. Electronics 
requirements. 


Departmen: 
combines the technique of several com- 
panies, long established in the Electronic 
field, with the extensive modern production 


resources of P.A.M. LTD. 


Examples of recent work are illustrated 


Compact Stabilised High Voltage Supply. Safe P.A.M. LIMITED Electronics Department 


and reliable supply for photo-multiplier cells 


and cathode ray tubes. Variable output between MERROW - GUILDFORD - SURREY 
0-1250V D.C. at 250 micro amps. Size 6” x 4” x 3”, 


Telephone: Guildford 2211 


ONE OF THE GROUP OF COMPANIES ASSOCIATED WITH THE SOUTHERN AREAS ELECTRIC CORPORATION LIMITED 
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A New Departure 
in T/V Amplifier 
Design... — 


DOUBLE GHANNEL AMPLIFIER 


TYPE U30D 
A Telewiscor Boost Anplifior for 


SHOWROOMS, REPAIR SHOPS 
or COMMUNAL AERIALSYSTEMS 


The U30D Amplifier has been so designed 
to use the same valves for two channels. 
This results in a high gain unit, equal in 
every way to two separate amplifiers 
and at a price comparing more than 
favourably with even the cheapest 
single unit. 


TECHNICAL DETAILS 


Gain 30 db on each of any two channels 
to your choice in Bands | and 3. In- 
ternally combined output up to 150 
m/V each channel for up to 40 outlets. 


Net Trade Price £15 


For V.H.F.—the U30 FM at £14 net trade, 
matches and couples to the U30D 
without external combining units and 


losses. HOUSED IN STRONG 
METAL CASE 


Write for fully descriptive leaflet to :— 


TELEFUSION ENGINEERING LTD. 


ONE OF THE TELEFUSION GROUP OF COMPANIES 
Teleng Works, Church Road, Harold Wood, Romford, Essex Ingrebourne 4290] 
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Transistor News 


—— 


Important News for 
Radio Manufacturers 


The ‘CIRCLE LINE’ 


Newmarket introduces matched sets 
of transistors for better performance 


Newmarket, Monday. 


This is news that no radio manu- 
facturer can afford to ignore— 
transistors in matched sets, or com- 
plements, at really competitive prices. 
A choice of § different complements 
is available, each complete with 
diode, to suit any conventional 
circuit arrangement. 


Cheaper all-transistor radios 

This bold step forward should give 
a tremendous fillip to the mass 
production of transistorized radios. 


Combined performance is what counts 
Newmarket Transistors Limited, 
pioneers of transistor development 
in Britain, have the advantage of 
more than 3 years’ experience both 
of transistor production and of the 
problems associated with design and 
production of equipment incor- 
porating them. 

This experience has shown that 
the maintenance of adequate per- 
formance standards depends as much 
upon the combined performance of 
the transistor complement as on the 
performance of individual transistors. 


New coloured circle coding 

To distinguish these ‘Circle Line’ 
complements Newmarket have re- 
placed their conventional type num- 
bers by a new colour-coding system, 
in which a coloured circle denotes 
the particular series or complement 
and a number within the circle 
indicates its position in the circuit. 


The following is a typical example: 
White Circle 6 
1 * ae ee et 
Osc/mixer If IF driver 0/P 0/P 
(plus detector diode) 
The range of Circle Lines at present 
available is as follows: 


Red Circle 5 

For pocket receivers with 6v supply. 
Five transistors numbered from 1 to 
5 in RED. 


White Circle 6 

For handbag style receivers, 6v or 
gv supply. Six transistors numbered 
1 to 6 in WHITE. 


Blue Circle 7 

For handbag or general-purpose 
portable, 6v or 9v supply. Seven 
transistors numbered 1 to 7 in BLUE. 
Average stage gain lower than White 
Circle but overall performance better. 


Green Circle 7 
Similar to Blue Circle but one IF 
stage replaced by an audic stage. 


Yellow Circle 8 

For larger portables and domestic 
receivers where performance is of 
first importance. 6v or 9v supply. 


Reliability of Supply 
Replacements are only a minor prob- 
lem in Transistor Receivers but 
every possible provision has been 
made to ensure replacement avail- 
ability. When re-ordering, Circle 
colour and number only need be 
given. Prompt deliveries in almost 
any quantities can be guaranteed. 


TRANSISTORS 


All enquiries to: 
Newmarket 
Transistors Limited 
Exning Road, Newmarket, 
Suffolk 


Tel: Newmarket 338! 
Cables & 'grams: Semicon Newmarket. 
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because 
you can coset 
———==— 


HIVAC 


Cold 
Cathode 
Tubes 


N ADDITION to cold cathode diodes and 
triodes for decimal or binary counting, 
storing, gating, switching, .etc., HIVAC pro- 
ducts include directly and indirectly heated 
subminiature valves, neon indicator lamps, 
specialised filamentary indicator lamps, Hi 
telephone switchboard lamps and transistors. 


ivac limited 


A member of the Automatic Telephone and Electric Group 


Our Technica! Service Department will 


be pleased to supply further information STONEFIELD WAY, SOUTH RUISLIP, Middx. 
and assist in any problems arising from . Eyre , : ’ 
the use of Hivac tubes. elephone: Ruislip 3366 Cables: Hivac, Ruislip 
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The new Pye De Luxe 3-Speaker System 


Fine walnut veneered cabinet houses a 15" bass 
unit, a mid-range umit and a 4° tweeter. 
Frequency range: 20-20,000 c.p.s. 


Today, the design and manufacture of 
high fidelity equipment is a specialist 
business, calling for knowledge and 
techniques of the highest order. The 
Pye system featured here was pro- 
duced in our High Fidelity Division 
—an organisation devoted solely to 
the production of equipment of this 
type—and is recogiised to be one of 
the finest available in its power rating. 
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Model 
HFT 11iw 


The Pye FM/AM Tuner 

Built-in power pack; 8 valves; 
A.G.C. on both AM and FM; 
stabilised permeability tuning; 
phase discriminator; attenuators 
for AM and FM outputs. 
Copper finished control panel. 


Special Collaro Type 4T200 
Transcription Units finished in 
matching copper colour are 
available. 


The Provost 25-watt Amplifier 


A frequency coverage of 
2-160,000 c.p.s. with infinite 


The Proctor Control Unit 
Provides smooth, highly flexible 
controls and facilities for four 
inputs; 5 types of pick-up 
compensator; selector, bass, 
treble and filter controls. 
Copper finished control panel. 


memes em TT 4. —~ = 
PYE HIGH-FIDELITY SYSTEMS 


Svenska Pye A.B. Pye (Canada) Ltd., 
Landsvagen 47, Northline Road, | 


Tecnico Ltd. 
Sydney, Australia. 


s . 
Deutsche Pye G.m.b.H., udbyberg, Sweden. Toronto 


Berlin-Zehlendorf- 
West, Roonstrasse 2, 
Germany. 


Pye Limited, Auckland, 
C.1. New Zealand. 


Pye (Ireland) Lid., ye Corporation 
Dublin, Eire. 
pre eesti Avenue, 
Highland Park, 

New Jersey, U.S.A. 


Pye Limited, 
Mexico City. 


PvVYve trimirTresno oF CAMBRIDGE 
High Fidelity Division, Fairview Rood, S.W.16 | 
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* For the closest 


approach to the 


Original Sound 


ACOUSTICAL MANUFACTURING CO. LTD: HUNTINGDON, HUNTS. Telephone: Huntingdon 361 


Photography by Heal & Sons Ltd. 
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OVE TELECOMMUN CATIONS IFO. 


ANNOUNCING 
THE LATEST RANGER 
RADIOTELEPHONE 


A complete series of fixed 
and mobile equipment 
AM or FM 


MAIN FEATURES: 

Available from 26 Mc/s to 174 Mc/s. Unit chassis construction 

F.M. or A.M. simplex or duplex 

Low battery drain 

Split-channel selectivity 

The following features are optional : 

oo p= spacing. oN tye ae 25, so hnh. cle. Type ie: es 50, © ke/s; Type W: 


c/s or greater. Public address and Re- 
broadcast facility on A.M. Types. Fit be Ret or telephone handset. 


Mobile Range Equipment 

PTC 2001/2 5 watt A.M. Dasb- 
Mounted 

PTC 2101/2 5 watt A.M. Boot- 
Mounted 

PTC 2201/2 15 watt A.M. Boot- 
Mounted Unit 

PTO 8001/2 100 watt F.M. Dash- 
Mounted 

PTC 8101/2 10 watt F.M. Boot- 
Mounted Unit 

PTC 8201/2 20 watt F.M. Boot- 
Mounted Unit 


PYE TELECOMMUNICATIONS LTD. f= x All Ranger Mobile Models 
NEWMARKET ROAD f | ' are available for 6, 12 or 24 
CAMBRIDGE } volts power supply. 
Telephone: TEVERSHAM 3131 } 
Cables: PYETELECOM CAMBRIDGE fF 7 Please write for further details 
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THE NEW «microcon” 
PRINTED CIRCUIT CONNECTORS 


Microcon Printed Circuit Connectors are designed to meet 
the requirement for a light, compact, multi-way plug and 
socket, giving greater reliability and longer life than the edge 
connector method. Other patterns will soon be available, as 
well as the ten-way connector shown here. 


The pitch of soidering tags is suitable for a 
board punched to a standard module of 0-1”. 


Two types of plug are availabie—the first 
has the solder tags orientated at 90° to the 
contact blades, the second has solder tags 
that are a continuation of the blades. 


A metal cover can be fitted to either the plug 
with the straight blades or to the socket, and 
the mating unit can be supplied with wire 
retaining loops. 


The two- part diecast cover, whose inner 
surfaces are insulated against short-circuit- 
ing, allows the connections to be checked 
physically and electrically without disturbing 
the clamping of the cable. 


For polarizing purposes, when several connec- 
tors are mounted in close proximity, one or 
more contacts can be removed from each plug 
in various combinations, the corresponding 
contact in the mating socket being blanked 
off by special! polarizing keys. 


ittustrated are some of the Write for technical leafiet 


styles availabie 


~ Painton & Co.Ltd. 


> Se KINGSTHORPE NORTHAMPTON 
Tel: 32354/7 Telegrams: ‘Ceil, Northampton’ 
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ELECTRONIC EQUIPMENT FOR 
THE ELECTRONIC INDUSTRY 


Contractors to the Ministry of Supply, Government Departments and 
Establishments. A.I.D. and |.E.M.E. Approved. 

All Branches of the Industry have and are, Benefiting from the Instruments 
and Services supplied as a result of the Technical Know How achieved over 


a period of years and our meticulous attention to detail. 


YOUR PROBLEMS ARE 
OUR BUSINESS 


We have solved many problems for our customers and with the ever 
increasing use of Electronics in Industry we are looking forward to assisting 
an ever increasing variety of users of Electronic Equipment with such 
problems as Automatic Testing and Alignment and Specialized Equipment 
for a particular application. 


The services which we offer include Development and Production facilities, 
—Long and Short runs. 


Your Enquiries for further information on any of our products or on any 


of the facilities available will receive our prompt attention. 


( eee 
[-TELEMAX | 


INSTRUMENTS 


All Enquiries to :— TELEMECHANICS LTD. 


(INSTRUMENT DIVISION, DEPT. W.W.) 
Agents :— Shore Road, Hythe, Southampton, England 


SOME OVERSEAS 


AVAILABLE Cables: ‘ TELESET,’ HYTHE, SOUTHAMPTON, 


HETERODYNE FREQUENCY 
METERS. 20 MC/S.-1,000 oar 


RE-CONDITIONED & CALI- 
BRATION CHECKED 8.C.221's. 
FREQUENCY METER STABI- 
LIZED POWER. UNITS. 


HIGH VOLTAGE INSULATION 
TEST SET—I-15 KV 


MARINE BROADCAST 
RECEIVERS 


STABILIZED POWER SUPPLIES 


PRECISION ENGINEERED 
VARIABLE CAPACITORS 


MRCMAP WANT, ETC. EQuIP- 
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PRECISION 


SSIS 


RELAYS | 


A SE 


%\ 


WOO 


An extensive range 
of our standard types of 
Relays 
is always available for 
prompt delivery 

* 


SPECIAL TYPES CAN BE DESIGNED 
TO SUIT YOUR NEEDS 


* 


Full technicol deta 
and illustrated leaflets promptly 


Phone: STEVENAGE 780 


= 
i Jes 
Fe) a. 


forwarded on request 


% SS x SSN ~~ ~S * 7 
» . . 


~ & 


ELECTRO-METHODS LTD. 12-36 CARTON way STEVENAGE HERTS 
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MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS 


14 WAY 
Type B279001 


BLACK P.F. MOULDING 


oS 220V 


“2010 -S O +5 +10+20 


| 


Type XVS/6 
NYLON LOADED P.F. MOULDING 


4 Pin Shorting Plugs ase nia 


4 WAY 
Type BVS/4 3 Pin Shorting Plug 
BLACK P.F. MOULDING 
6 WAY 


MINIATURE 


Type BMVS/6 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


Send for full detalts Soa Standard BgA (Noval) Valyeholder 


with 2 Pin Captive Shorting Plug 
THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


Mvsis 
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AIDCOLA, 


(Regd. Trode Mort) 
SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


ILLUSTRATED 


DETACHABLE 
&” BIT MODEL 
LIST NO. 64 


Protective 
Shield 
List No. 68 


CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA PRooucts Ltp., 

GAUDEN ROAD, TELEPHONES : 
CLAPHAM HIGH ST., ees = 
LONDON, S.W.4. 


Meters d la Anders are meters ad Ja carte: Any 
desired non-standard meter, prepared specially in the 
required size, shape, current or voltage level and 
range. All leading makes. Dials individually drawn. 
Singly or in batches. lll calibrations personally 
checked by the Chef engineer. All patrons’ requests— 
however exotic—carried out without delay: standard 
ranges from stock, special meters 7-14 days. 


Meters, Electronic & Test Equipment to individual specifications. 


nders 
VYOWUCS 


103 Hampstead Road, London, N.W.1 ° Tel: EUSton 1639 
Contractors to G.P.O. and Government Departments 
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THAT ELUSIVE WORKS MANAGER... 


roUnG 


in 10 seconds 
~ 


NO LOUDSPEAKERS, BELLS or ~ 
FLASHING LIGHTS ~ 
only the man who’s wanted knows and replies. ~ 


Selective Induction is saving time, money and worry in Offices, 
Factories, Hospitals, Hotels, Departmental Stores etc., all over 
the Country. All key personnel carry small transistorised receivers 
bearing a number. When they are wanted their numbered key is 
pressed on a small transmitter. Immediately they must respond to 
the URGENT ‘PEEP PEEP’ in their pockets which summons 
them and them alone to ACTION! A verbal message can be 
transmitted if desired. 


Covers areas indoors or out, up to 10,000,000 sq. ft. 

Designed for the man who cannot afford to be tied to his office. 
Equally suitable for large or small concerns. 

Low purchase price—virtually no indoor wiring—low rental terms. 


Write or ‘phone for further particulars — WE CAN BE FOUND IN TEN SECONDS 


personal Ga 


the ‘Peep Peep’ in the Pocket) 


THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING 


MULTITONE ELECTRIC COMPANY LIMITED 
12/20 UNDERWOOD STREET LONDON N.1. TELEPHONE: CLERKENWELL 8022 
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For large sets... 
A line-up of large radar valves specially V a i ve * fo r 
designed to provide high performance and reliability 
at a very competitive price. 
Marine 


Magnetron JP9-75 ~ s Pulse Modulator 

Unlike other magnetrons of similar la. * 2 XH8-100 

ratings, the JP9-75 is specifically ie BS (CV1787) 

designed for marine installations . 7 “| Hydrogen-filled 

with subsequent suitability and a | pulse modulator 

economy. It provides highly . Saree with a peak cathode 
} : d current of 90 amps. 

Directly equivalent 

to the 

American 4C35. 


stable pulse operation with pulse 
durations of 0.1 and 1.0 micro- 
second and will deliver peak out- 
put powers of up to 80 kilowatts. 
Frequency is within the range 
9345 to 9405 Mc/s. 


Klystron 7 Pulse Modulator 
KS9-20A —z QV20-P18 (CV2752) 
(GV2792) ul ; Vacuum pulse modulator 
Mechanically tuned . i F with a peak anode | a 
reflex klystron directly 4 current of 18 amps. | OV20-FI8 
equivalent to the Directly equivalent to | |, 4PRGOOA 
American 2K25. ‘ae ¥ the American 4PR60A. 
Frequency range :, 
8500 to 9660 Mc’s. 


(QI 


The valves in this advertisement 
are not shown to scale. 
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MULLARD LIMITED # 

MULLARD HOUSE * TORRINGTON PLACE 
LONDON ° W.C.1 

TEL: LANGHAM 6633 
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Magnetron JP9-2.5 
A new valve designed by 
Mullard specifically to meet the 
demand for a low power pulsed 
magnetron for use in “ econo- 
mical” radar navigation equip- 
ment. Operating frequency 
within the range 
9345 to 9475 Mc/s 
and peak output power 
approximately 3 kW. Tested 
for operation with pulse lengths 
down to 20 millimicrosecs. 


Klystron 

KS9-20 (CV1795) 
Mechanically tuned reflex klys- 
tron directly equivalent to the 
American 723A/B. Frequency 
range 8702 to 9548 Mc/s. 


GOVERNMENT AND 
& INDUSTRIAL VALVE DIVISION 


For small sets... 
This Mullard line-up of radar valves is designed 
to achieve the maximum economies in 
power consumption and in the cost of associated 
components — both essential requirements 
in small ship installations. 


Pulse Modulator 
EL360 

Another Mullard de- 
velopment. This vacuum 
pulse modulator is 
recommended for 
operation with the 
JP9-2.5 magnetron. 
Maximum peak cathode 
current 4.0 amps. 


Abridged guide to Mullard Valves for Radar 
Please write to the address below for further information. 


Magnetrons 


Mullard No. Services No. 

jPB-02 pas 
CV3676 
Cv370 | 
CV 1866 
CVv3997 
cv3s69 | 
cysois | 
Cv2284 | 
Cv3953 


CVv2420 
Cv2421 | 
CV3560 | 
CVv372 
cVvi787 
Cv2520 
XH2S-500 | Cv3521 
EL360 = 
QQVS-PI0 { View 


Cv2752 
Cv3i3 


CVI795 
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TRANSISTOR 
COMPONENTS 


{FT.13, MINIATURE ist and 2nd LF. TRANSFORMER, 7/6 each. 

These transformers are wound in ferrite pot cores with an adjustable core for tuning. The 
aluminium screening can measures 17/32in. x 11/16in. high and is provided with two 
fixing clips. Nominal frequency: 470 kc/s. Q=110. 

IFT.14, MINIATURE 3rd LF. TRANSFORMER, 7/6 each. 

Construction and dimensions as IFT.13. Nominal frequency: 470 kc/s. Q=130. 

TOC.1, MINIATURE TRANSISTOR MEDIUM WAVE OSCILLATOR COM, 
7/6 each. Construction and dimensions as IFT.13. For use with FSA.1. 

PRINTED CIRCUIT CHASSIS, punched complete, 8/-. 
FSA.1, MEDIUM WAVE FERRITE SLAB AERIAL, 6/6 each. 
Wound on a ferrite slab with easily adjusted inductance for ease of 
alignment. Nominal coverage: 540-1550 kc/s. Overall dimensions: 

4in. x 7/8in. x 3/16in. Tuning condenser: Jackson “‘ 00” gang with 


internal screen. Aerial section: 208 pF. Oscillator section: 176 pF. 
Padder: 200 pF. 


DRIVER TRANSFORMER, 10/- each. 
CIRCUIT DIAGRAM AND COMPLETE ASSEMBLY LAYOUT FOR BUILDING THE MAXI-Q 6 
TRANSISTOR MEDIUM WAVE RECEIVER IS AVAILABLE AT 9d. 
GENERAL CATALOGUE covering technical information on full range of components, 1/3d in stamps. 


TRADING TERMS for direct postal orders, C.W.O. plus appropriate postal charge. Please send S.A.E. with 
all enquiries. 


DENCO (CLACTON) LTD. (Dept. w.w.), 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: TRIMMER TOOL TYPE, TT.S. 
and TOC.1., 2/6 each. 


cA Y TAKE YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
oy ' ' developments, are described fully in these new leaflets . 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 
values and working voltages in more compact 


designs, specially suited to ultra modern 
equipment :— 


ACTUAL SIZE 


For use with Cores 4 x .5 x 10 used on IFT.13, IFT.14 


PHOTO-FLASH EQUIPMENT © DEAF AIDS 
PRIVATE TELEPHONE INST/LLATIONS 
AMPLIFIERS « D.C. FOWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 

EQUIPMENT 

TEST GEAR 


ELECTROLYTIC 
CAPACITORS 


Condenser Specialists for over 20 years. 


DALY (Condensers) LTD.» WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 
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UNITS 


| 7x4in.G ; a 10 x 6in.C 

Elliptical in. Elliptical 
Price : i F Price 

25/8 | 39/6 

inc. P.T. Bi x inc. P.T. 


ELMAG High Fidelity Units 


Designed to give good quality at domestic 
volumes. For a power output stage providing 
more than 4 watts, 2 or more speakers are 
recommended. 


Flux Density 8,000 gauss (27,500 Maxwells). 
Frequency Response 40-12,000 c.p.s. 
9 x Sin. Model 59T. Price 38/2 inc. P.T. 


All prices are for speakers without transformers. 
TRADE TERMS 334% 
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A RANGE TO 
CHOOSE FROM 


STEREO-TWELVE 
CHASSIS 
37 GNS 
The most complete unit yet produced for Stereo giving 6 watts high 
fidelity push-pull output on each channel. Full VHF band, medium 
and long wavebands. Stereo and monaural inputs for records, tape and 


radio and a tape output for stereo and monaural tape recording. Com- 
prehensive matching for all types of crystal pick-ups. 


PB 409 CHASSIS 
28 GNS 


A nine valve AM/FM radiogram chassis giving 


ST3 AM/FM 
TUNER 
27 GNS 


A self-powered high fidelity tuner covering full VHF, medium, and long 
wavebands with automatic frequency control on VHF. Excellent in 
combination with the Armstrong A.10 Mk. II Amplifier and Control 
Unit but the cathode follower stage and variable feedback output con- 
trol enable this tuner to be used with virtually any amplifier available. 


JUBILEE CHASSIS 
29 GNS 


An AM/FM < radiogram chassis with nine valves 


6 watts push-pull output and fitted with attrac- 
tive piano key selectors. Covers full VHF 
band, medium, long and short wavebands and tails of Home 
an output socket is provided for tape recording 
from radio and pick-up Can be adapted for 
stereo at any time by the addition of our com- 
Pact easy-to-fit converter amplifier 


Write for descriptive hterature and de- 
Trial facilities, Hire 
Purchase terms and Guarantee or call at 
our Holloway Showroom for full, un- 
hurried demonstration and professional 
advice on your installation 


and two diodes and with re pul) output stage 
providing 6 watts. Full VHF, medium and long 
wavebands with automatic frequency contro] on 
FM and ferrite aerial on AM. Tape record and 
playback facilities. Can be adapted for stereo 
at any time by the addition of our compact, 
easy-to-fit converter amplifier. 


ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, LONDON, N.7._ Tel.: NORth 3213 


Arcolectric 


SWITCHES & SIGNAL LAMPS 


T.225: Miniature Slide Switch 
Ideal T.V. mains switch 


S.L.166: Very small low cost 
mains neon indicator 


T.280: Sensitive Snap Action Switch 
Popular switch for tape recorders 


T.626: Double pole 3-AMP switch 
with tags to fit printed circuit boards 


Samples to manufacturers 
For design purposes 
AT ONCE—WITHOUT CHARGE 


CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel. : 


MOLESEY 4336 


ARCO LECTRIC 


SWititcwHeEeEes-tto 
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the E.E.V. C1133 has the same specifica- 
tions as the 4PR60A. It also meets all the 
requirements of military and commercial 
specifications with the additional advantage 
of smaller bulk. Conditioning at 30 kV and 
rigorous testing ensure thoroughly reliable 
operation right up to the maximum peak 
anode voltage and current ratings of 25 kV, 
18 A. 


"ENGLISH El ELECTRIC’ 


Soo 


i 


ail 


i 


Typical O Operation 


D.C. Anode Voltage 
Peak Anode Voltage 
Screen Voltage 
Grid Voltage 

Pulse Anode Current 
Peak Anode Current 
Pulse Output Power 
Duty Cycle 

Pulse Length 


8 
5 


A lower rated version, the C1111, 
is also available. 


Abridged Data 


| 
, Anode 
Plug-in | Overall | Overall 
ae | Di Net Heater | Voltage | 
Type ae a ae Weight Voltage M a. 


C1133 4PR60A 1s2mm 65 mm 
(CV2416) 15C 
CV 427 
CV2752 
Crit 715C 1I§s2mm 65 mm > 26 
CV427 
CV398 


ENGLISH ELECTRIC VALVE CO. LTD. @ [Re esheshabdesiesiestaneree 


AP/112 
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We specialise in the manufacture of — PORCELAIN 


* 
21 RANGES 
covering 

10-1000 d.c. voits 
10-1000 a.c. volts 
100 Microamps to 
500 Milliamps d.c. 
100 Microamps a.c. 
0 to | Megohm 
0 to 10, ohms. 


* 


All voltage measurements 
ec. ond dc. are at 
10,000 ohms per volt. 


wller’s ceramics 


FOR INDUSTRY 


High quality material and dimen- 
sional precision are attributes of 
Bullers die-pressed products. 


Prompt delivery at competitive 
Prices. 


FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


for general insulation 


REFRACTORIES 
for high-temperature insulation 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 24521 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 169! Phone: MANsion House 997! 


You, too, can be SELF- 
CONTAINED, or completely 
equipped to tackle any testing job, 
by owning one of the well-known 
M.1.P. Series 100 Miulti-Range 
Test Sets. You can have one sent 
you almost immediately, simply 
by sending a deposit of 47/6. 


Balance is payable in 6 monthly 
instalments a £1/16/-. Cash MULTI-RANGE 
price is £12/7/6. Post coupon for TEST SET- SERIES 100 


full details. 
There is also the SERIES 90 MULTI- To MEASURING INSTRUMENTS (PULLIN) LTD. 
Electrin Works, Winchester Street, Acton, London, W.3. 


RANGE TEST SET, having 19 SELF- 
CONTAINED ranges, a.c./d.c. volts up Please send illustrated leaflet of the series 100 Test Set with details of new 
BOY POPTURE. BORG son sccccrccovessccenspsonepeccesousscnccescoeceseen 


to 1,000V., d.c. current up to 500mA.., 
Ditto, series 90 


ac. Current up to 200uA., resistance 
*Please indicate instrument required. 


0-200,0002. 

All voltage measurements a.c. 
and d.c. are at 5,000 ohms per 
volt. 

Deposit 35/- and six 
payments of 28/1 moan 
price £9/15/-) 
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FERRANTI X-BAND 
FERRITE DEVICES 


FERRITE SWITCH TYPE 3F 


Frequency 9600 to 9800 me/s. Peak 
attenuation 30 db min. Insertion loss 
*5 db max. Power handling capacity 30 
watts. Weight 3 oz, 


FERRITE CIRCULATOR 


A compact three port circulator capable 
of handling 50 kW_ peak, 50 watt mean. 
It can. be pre-set to cover a band width of 
400 mc/s in the 3 cm. band. The magnetic 
field is supplied by permanent magnets. 
The total weight of the component is 
approximately 44 oz. 


FERRITE ISOLATOR 


Type 2F/2. 100 kW peak, 100 watt mean. 
Type 2F/3. 200 kW peak,200 watt mean. 
Isolation in both cases greater than 20 db 
over a band width of 1000 mc/s with an 


insertion loss of less than 1 db. 


FERRANT!I LTD - KINGS CROSS ROAD - DUNDEE felephone: DUNDEE 87141 
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“ANALYST” MAGNETIC RECORDERS 


For the storage and analysis of data in scientific, 
industrial and commercial applications. 


SERIES E: Single track on jin. tape. 
SERIES ED: Dual track on tin. tape. 
SERIES EM: Four and eight tracks on tin. tape. 


These recorders embody a heavy-duty mechanism giving the highest 
accuracy without deterioration over long periods of service. Fitted 
with synchronous capstan for standard tape speeds, or with Velo- 
dyne system for continuously adjustable and servo-controlled tape 
speed. 

The amplifier system is of the modular type, employing a range of 
standard plug-in units for record and replay sections of each channel 
to suit various applications. 


Available in rack mounting, console or portable cases. 


Model EM 144R (4-channel) 


LEEVERS-RICH EQUIPMENT LTD. 
78B Hampstead Road, London, N.W. |! EUSton 1481 


MICROPHONE 


The new Grampian high output pressure type Low, medium or high impedance models are 
dynamic Microphone has a uniform, wide 
range, frequency response which extends from 
50 c/s to 15,000 c/s. Designed to fulfil the iil: omusitien at mainte ak ildides 
needs of Public Address, Wire, Tape and Disc ’ 

Recording, Call Systems, and communication phone (low impedance) with lead and plug. holder 
equipment, this lightweight Microphone can be a and swivel, adaptor and base. Weight complete in 
used close to the lips without undue frequency 4 box, 2/b. 9 oz. (1.16 kilo). Size 10} x5 x 2}in. 
emphasis > 


available together with a complete range of 
stand adaptors, stands, swivel holders. and 


AVERAGE RESPONSE CURVE 


Output levels: ? 
25 ohms—86 db below 1 volt/dyne/cm.* : nae pe ya! gos neal ng 
600 ohms—70 db below 1 volt/dyne/cm." Siemens eauel tea 0 
50,000 ohms—=52 db below 1 volt/dyne/cm." pte - 


rampian] ® REPRODUCERS LIMITED 


re TRADING ESTATE, FELTHAM, MIDDX 


: Feltham 2657/8 Cables: Reamp Feltham 
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FOR Communi Cation 


RECTIFIERS & THYRATRONS 


TRIODES, TETRODES & PENTODES 
from 1SmW to 150 kW anode dissipation for all 
frequencies from AF to SHF 


GAS-FILLED STABILISERS AND TRIGGER TUBES 
TRAVELLING WAVE TUBES 
PULSE MODULATORS 
VELOCITY MODULATED OSCILLATORS 
VACUUM CAPACITORS 
TRANSISTORS 


2C39A Forced air- 
cooled UHF Triode Brochure and Technical Data available from : 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
VALVE DIVISION - FOOTSCRAY « SIDCUP - KENT 
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A service tor Designers 


= | The possibility of a component change—due to shortage of supplies, 
cf increased costs or failure to meet specific conditions — is a problem facing 
‘a 


every designer of electronic equipment. However, one basic component can 
be ‘tailor-made’ from the start, for LAB will supply the precise type of 
Resistor required, ex stock and at the right price. Write for full technical 
data, prototype samples and price schedules to:— 


THE RADIO RESISTOR CO. LTD., 
50 ABBEY GARDENS, LONDON, N.W.8 
Telephone: Maida Vale 0888 


TOLER- 
CARBON ANCES + 


. Solid 5% & 10% 

. Cracked f 100M 15% & 10% 

. * High Scability 0.5% 1%2%5% 
. Variable 5K—2M os 
. V. High Resistance — 5% & 10% 
” VLH.F. (Rods & Discs) o—! 1% a2% 


WIREWOUND 
. Rheostats i —_ 
. Sliders - 


. Vitreous 3—S00 45) ™% 35% 
. Cemented SY, & tor 


* The ubiquitous blue (1%) grey (2%) “ HISTABS” 


r \\ Do you KNOW 
THAT V.H.F. rods and discs (5) can be 
supplied in matched pairs. 


THAT Rheostats (4) can be made up in Ss , 
twogand threes on a common spindle we ~S 


“SUPER-COMIT" 


ROOM AERIAL 


With an increasing demand for indoor installation, 


this famous aerial has gained its supremacy, by giving 
satisfactory and permanent service for more than two 
years. It resonates efficiently on both bands. It is a 
designed aerial—not a ‘Gimmick’. 
INSTALLED IN MINUTES. FINISHED IN 
GOLD AND CREAM. ATTRACTIVELY 


PACKED IN A DISPLAY CARTON—!I2 TO 
AN OUTER CARTON. 
22/6 witu Fitted co-axial PLUG 25/- 


REGD. TRADE MARK 


TELECRAFT Bey QUADRANT WORKS, WORTLEY ROAD, CROYDON, SURREY 


Telephone : THOrnton Heath 1191-2-3 


JANUARY, 
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_..and-now for Stereo 


Goldring-Lenco Gramophone Transcription Units are now wired 
for stereophonic reproduction. Naturally, they can also be used 
for ordinary monaural reproduction. Most modern high quality 
monaural cartridges can be fitted quite simply in the pick-up arm 
and there is provision for fitting the new stereo cartridges as they 
become available. One—the Ronette “ Binofiluid” stereo cartridge, 
with a diamond stylus—is already available. 

Goldring-Lenco Transcription Units are already very well known 
but a leafiet will gladly be sent to those who wish to learn more 
about them. 

GL58 (less cartridge) £/5.0.0. Plus £5.17.0 « GL58/580 (fitted with 
the new Goldring 580 cartridge) £19.4.0. Plus £7.9.9. « GL58/600 
(fitted with the Goldring No. 600 cartridge) £23.8.0. Plus £9.2.6. « 
GL58/RD (Diamond fitted Ronette Binofluid Stereophonic Cart- 
ridge) £21.0.0. Plus £8.3./0. 


THE GOLDRING MANUFACTURING CO. (Gt. Britain) LTD 
486-488 High Road, Leytonstone, London, E.I1. Leytonstone 8343 
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RCA 15 KW TELEGRAPH TRANSMITTER 
Type ET-4750-X 


Frequency range—2 to 22 megacycies. 

Keying Speed—up to 250 words per minute. 
Power Supply requirements—23” v. 3 phase 
$0/60 cycles. 


Tube complement: Oscillator—807 (1), Doubler 
(1st) Amplifier—807 (1), Intermediate Power (2nd) 
Amplifier—813 (4), Power (3rd) Amplifier—889-R 
(2), Plate Rectifier—872A (6), Auxiliary Rectifier— 
$72A (3), Bias Rectifier—872A (2), Keyer—807 (2). 


Length Height Depth 

Enclosure llft. 7ft.6ins. 4ft. lin. 
er Unit 4ft.2ins. Sft.3ins. 3ft. Zins. 
late Transformer 2ft. 6jins. 3ft. 6jins. lft. 9jins. 


Weight (Nett) 
Enclosure (including control, R.F. and 


Output panels) 3,000 Ibs. 
Rectifier Unit 


1,675 Ibs. 
Plate Transformer 7,000 volts, 1,250 Ibs. We have a full range of spares for this equipment. 


PCA. RADIO 


Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone: RIV 8006/7 


POWER UNITS 
INVERTORS 
CONVERTORS 


TYPES o.c./p.c., p.c./a.c., 


A.C./D.C., A.C./A.C. 


INPUT 6, 12 or 24 voits auc. 
or 250 voits a.c. 


OUTPUT POWER 
6—150 watts. 


Typical invertor units 
OUTPUT FREQUENCY used for illumination of 


standard fluorescent 
50 c/s—20 ke/s. lighting tubes. 


: TRANSISTORISED 
SEC. EQUIPMENTS 


For further details or quot tions for a unit to meet your specific requirements, please write to:— 
ELECTRONICS DIVISION THE GENERAL ELECTRIC COMPANY LTD of ENGLAND 
TELEPHONE - RADIO ANID TELEVISION WORKS - COVENTRY + ENGLAND 


January, 1959 WIRELESS WORLD 


A. 
= 


— Pardon our 
blushes — 


but we do feel very honoured, if not a little embar- 
rassed at times, when we receive such glowing praises 
from the many satisfied users of Brenell tape recording 
equipment. To quote but a few— 


From a HI Fi Fan 


. in comparison with all other popular makes of 
recorders on the market, including the very expensive 
ones, | find that it is by far the best. The quality of 


reproduction is excellent and, as you claim, it has every 
worthwhile feature at a Drice anyone can afford. a" 


From a MUSIC LOVER 

. not being very rich, | am no ‘* Hi Fi*’ man, neither 
am | exactly a tin ear, and | am of the definite opinion 
that the Brenell is as good a recorder in the right price 
range that any normal music lover could buy; personally 
it has been one of the best instruments that | have re Soe 


From a HEADMASTER 

. . « the Recorder has been assembled and we are highly 
delighted with our preliminary tests and look forward to 
doing some useful work with it in the education BK our 
children. 


From an INSTRUCTOR 

. . « | would like to add a few remarks on this machine 
which has now been thoroughly tested for the recording 
and reproduction of music, singing and speech. The 
quality of recordings made on it is startlingly superior 
to that given by other machines in both the same and much 
higher rice ranges... . 2 


From a First-ever testimonial 

. . | am writing to tank you that | am delighted with 
the instrument and to than ad having given me so 
many hours of pleasure. . the best of my memory 
this is the first ** unsolicited Rb b.- *’ | have written, 
you are welcome to use it as you wish. . . . H.L. 


THE BRENELL xx 
THREE STAR 
*% Three recording speeds, |j, 33, 74 i.p.s. 


% Frequency compensation at all speeds. 
% Push Button operation (intertocked). 


LIST PRICE 


% Printed circuit amplifier. 

% Separate Bass and Treble controls. 

*% High-quality loud speaker (8in. by Sin.). 

%& Spool sizes up to Tin. to take standard pre- 


recorded tapes (all E.M.!. pre-recorded tapes 
are on 7in. reels). 


*% Pause control. 

* Digital revolution counter. 

* Modern style d desig 
improved acoustic a oe, 


Hrenell 


PERF 


58 GNS. 


including 1200 ft. 
tape, empty spooi 
and quality micro- 
phone 


ORMANCE 


1S TRUE-TO-LIFE 
PERFORMANCE 


For the professional recordist there is the versatile 
BRENELL Mk. V MODEL 
4 recording speeds, 3 independant motors. 
fe. 
Tape deck with provision for extra heads... 


Tape pre-amplifier Type T.P.2 
Paar cit TIED vorccscashectincinvclanassiicnans 


Send for full details to sole manufacturers 


BRENELL ENGINEERING CO. LTD. 
la DOUGHTY STREET, LONDON, W.C.! 
Tel, CHA 5809 and HOL 7358 
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Ges USOUS ID) the NEW name in 
SOUND REPRODUCTION 


P.P.5 


Dual Channel Push-Pull Amplifier 6 Watts each side. 
Separate Bass and Treble Controls. High Quality . 
Output Transformers. Retails at 194 gns. a 


THE ONLY STEREO AMPLIFIER IN THE WORLD 
TO FEATURE AURAL BALANCE CONTROL 


@ an in-built balancing signal ensuring perfect stereophonic 
sound irrespective of room acoustics or loudspeaker 
positioning. 


Obtainable through all leading Retailers, or for full information write to— 


STEREOSOUND PRODUCTIONS, LIMITED 


Capital Works, 12/14, Wakefield Road, Brighouse, Yorkshire. Telephone : Brighouse 2084. 


London Showroom: ‘Discurio’ 9/11 Shepherd Street (Close Curzon Cinema), Mayfair, W.1. 
Telephone : Hyde Park 6939. 


Your approach to 
professional standards 


THE BRENELL MARK 5 TAPE RECORDER 

is designed for the Hi-Fi enthusiast and incorporates all the 
features usually associated with equipment costing twice as 
much. 3 motors. 4 speeds. Frequency correction switch. 
Pause key. Rev. counter. Hi-Fi amplifier (can be used indepen- 
dently) with 4 watts output from large internal speaker. 
Facilities for playing back from external sound equipment. A 
semi-professional recording outfit by one of Britain’s pioneers 
in this field at the amazingly low price of 64 gns. Deck only 
28 gns. 


BRENELL 
BRENELL HIGH QUALITY TAPE PRE-AMP. vase EMOORDER 
ey designed to provide the highest quality recordings and 
initial playback with Brenell or other decks using high impedance 
heads. Fre. response 33 i.p.s. 60 c/s to 6 Ke/s: i i.p.s. 60 c/s to 
10 Kce/s. 15 i.p.s. 50 c/s to 14 Ke/s., all + to 3 db. 
Including most worthwhile features for home recording. 
17 gns. Optional power unit £4/18/-. 


Fully detailed leaflets of all Brenell tape recording equipment 
gladly sent on request. 


Whatever your requirements we con usually supply all top quality _— BRENELL HIGH 
Hi-Fi equipment from stock—CASH, EASY TERMS, PART EXCHANGE wo ae 


The High Fidelity 
Specialists 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FlEet Street 939-2 
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MEASURING 
QSCILLOSCOPES 


FOR RACK MOUNTING 


DC TO 6 MC/S 
, * DC COUPLED Y AMP 


* TIME AND VOLTAGE 
CALIBRATION 


* WIDE RANGE TIME BASE 


* VERSATILE TRIGGERING 
CIRCUIT 


* 19” RACK MOUNTING 


These two new oscilloscopes, originally designed for an American requirement, are now available for the home 
market. They fill the need for a compact measuring oscilloscope for permanent monitoring of rack equipment. 
The single beam type S31R has the same specification as the now very well known “ Serviscope ” and occupies a 
panel space of only 5}in. 

The double beam type D31R has two identical Y amplifiers, one for each beam. The Cathode Ray Tube is a 
new 3}in. flat-faced tube designed to our specification and manufactured exclusively for Telequipment. This tube 
operates at 1.7 kV and gives extremely bright traces. 


BRIEF SPECIFICATION 


Y AMPLIFIER(S) 
DC-6 MC/S (—3dB) 
100 mV/cm-50 Vicm 
.06 uw sec risetime 
TIME BASE 
18 calibrated sweep speeds 
5 sec/cm to | w sec/cm 
Trace expansion to 10 diameters 


S$31R 3in. 3WP1 
D31R 3}in. double gun. 
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cover no. 9 


POLYTHENE SHROUDED BSA (4 
VALVEHOLDERS FOR < 
TELEVISION E.H.T. RECTIFIERS 


cover no. 11 


Telephone: ASHTEAD 3401 
SVH.22 


Send for full detaiis to:— 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY 


BUILD IT WITHA 


STEREO - TUNERS - TEST EQUIPMENT 


When good circuitry and design are presented with straight- 
forward instructions, it becomes relatively simple t2 build 
technically advanced items of studio and electronic equipment 
The Jason Kit programme includes designs for building first-class 
amplifying equipment (monaural and stereo), tuners, and now, 
valuable test equipment. With Jason Kits, to the satisfaction 
of building your own apparatus is added the knowledge that its 
performance will be the finest possible in its class. in all kits, 
chassis aad panels are punched and drilled to size. (Valves are 
extra umtess stated otherwise.) 


JASON it 


STANDARD F.M. 
Fringe Area Model 
Power Pack 


ARGONAUT AM/FM 

Tuner unit £10.10.0 
Complete receiver £11.11.0 
MERCURY SWITCHED F.M. 
incl. 2 valves in front end £9.0.0 
SIMPLIFIED STEREO AMP. 
S$A.2 Built in pre-amp. 3+3 
With valves and case £13.19.0 


FRINGE F.M. TUNER FMT.3 
Self-powered. Less valves £8.5.0 


“JUPITER” JSKA 
STEREO AMPLIFIER 


Complete 7 valves (10+10 watts) 
£17.8.0 


STEREO PRE-AMP. 

J. 4-4 with case less valves £16.10.0 
J, 3-3 with valves and case £16,15.0 
J. 3-3 with valves, less case £16.0.0 


FM/TVY SOUND SWITCHED 
TUNER. JTV. As described in 
Hi-Fi News. Less valves £12.19.0 


VALVE VOLTMETER. WOBBULATOR. STABILISED POWER PACK. 


Details of Kits which 
ore of interest gladly 
sent free on request 


THE JASON MOTOR & ELECTRONIC CO. 
3-4 (D) GREAT CHAPEL STREET, OXFORD 8T., 


(Between Oxford Circus 


OOCILLOSCOPE. These kits have attractive uniformly styled front panels and 
may be built with or without the standardised cases. Details on request. 


LONDON, W.1. 
GER. 0273/4 


& Tottenham Court Rd. 
Sms. Und.) 
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A NEW WHARFEDALE UNIT 


SPECIALLY DESIGNED 
FOR USE IN ACOUSTIC COLUMNS 


Low fundamental resonance, 
smooth response due to foam 
suspension and fitted with 
aluminium voice coil and 
centre dome for extended 
high frequency response. 
Powerful magnet system giv- 
ing high sensitivity. 


Wi2/Fs 

Bass resonance 30/35 c/s 
Flux density 13,000 gauss. 
Total Flux 145,000 max 
wells, 


PURER  <tecmneceinsnnes ee 


wio/FsB 

Bass resonance 30/38 c/s 
Fiux density 16,000 gauss. 
Total Flux 84,000 max- 
wells 

Price (inc. P.T.), 2623/4 


WIS/FS 

Bass resonance 25/30 
c/s. Flux density 
13,500 gauss. Total 
Flux 160,000 max- 
wells. Price 350/- 


Sin. BRON ZE/FS/AL 
Bass resonance 45/55 c/s. 
Fiux densit 10,000 
gauss. Total Flux 39,500 
maxweils. 

Price (inc. ?.T.), b- 


Column 8/145 

Bass resonance 45/55 c/s. 
Flux density 14,500 gauss. 
Total Flux 60,000 max- 
wells. 

Price (inc. P.T.), 146/11 


10in. BRONZE) 
FSB 


Bass resonance 
30/38 c/s. Flux 
neg | 10,000 
= otal Flux 

500 maxwells 
Price (inc. P.T.), 


11/3. SUPER 8/FS 


Bass resonance 45/55 c/s. 
Fiux density 14,500 gauss. 
Total Flux 60,000 max- 


wells 
Price (inc. P.T.), 139/11 


SUPER 12/FS/AL 
Bass 30 SUPER 3 

Flux density 14,500 gauss. 
Total Flux 60,000 max- 


wells. 
wells. Price 350/- Price (inc. P.T.), 139/11 


| snp ny | 
Bass resonance a 
ay 14, 
ota. Flux 0,000 —_ 


a 
Price (inc. P.T.), 174/11 


Mlustrated, descriptive ‘eaflet 
and cabinet construction sheet 
free on request. 


Wharfedale 


FOAM SUSPENSION is used on all the above units. its 
resilience reduces the incidence of distortion at low ey sersecenaes 


WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 


and the softness improves dissipation of middie and high treq 
vibrations at the edge of the cone, resulting in an all-round 
improvement in the smoothness of response. 


Grams: ‘ Whartdel, tdie, Bradtord 
Phone: Idle 1235/6 
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New techniques demand new tools. Transistors, printed 

circuits, sub-miniature components can now be soldered 

more accurately, with much less effort, without risk of 

damage to adjacent components with the feather-weight 

pencil-thin Oryx. Available in seven models for continuous 

working up to 470°C. Widely used by instrument 

makers, electronic equipment makers throughout the 

world, It will pay you to give the Oryx an extended 7 oe 
trial on your own production lines. 


EXCLUSIVE ORYX FEATURES 
For QUICKER * Low voltage (6-24 v.), absolutely safe, therefore ideal for female 


operatives. 


* Heats up in 35 seconds—cannot overheat during extended use 
BETTER joints , 


%* Uses renewable, interchangeable, corrosion-resistant bits 


f * Patented heating element has no ceramic spacers or mica insulators 
at less cost * Ideal for battery-operated mobile service on cars, trucks, aircraft 


. * Efficiency equal to mains-operated 80-watt iron at fraction of 
illustrated Folder weight and size 


and Price List. * Fully guaranteed against breakdown for twelve month: 
RY » 4 ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX Tel: WORTHING 9895 


Vl 
Y Write now for 


The RONETTE 


STEREOPHONIC PICK-UP CARTRIDGE “BINOFLUID” 
fitted with the NEW dual clip needle shaft system. Easiest 
replacement of sapphire needle. 


Sole Distributors for Great Britain: 


TRIANON ELECTRIC LTD. 
95 COBBOLD ROAD 
LONDON, N.W.10 


Tel: WiLlesden 2116 


Retail Price £2.10.0 
P.T. 19/6d 


Technical specifications 
on demand 
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The Connectors and 
Rotary Transformers 
produced for many years 
by our Associate Com- 
pany, Power Controls 
Limited, will in future be 
manufactured and 
marketed by ourselves. 
This, from our customers’ 
point of view, is simply a 
change in name. 


GN 
we 


° 


© 


Z Y 
“Cegi¥ 
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Improved cable clamps on the new range of our Miniature 
Hermetically Sealed Co-axial Plugs and Sockets will with- 
stand a pull of up to 35 Ibs., and are suitable for use with 
Uniradio 70 cable. 

They have been developed and Type Approved to 
Inter-Service Requirement under R.C.S. 322 and are 
freely interchangeable with the types which they supersede. 

The new types are hermetically sealed and 100% pro- 
duction tested. Sealing capsareavailabie for uncoupled units. 


MAGNETIC DEVICES LIMITED 


A. I. D. & A. R. B.—Approved 
Exning Road, Newmarket, Suffolk 
Phone: Newmarket 3181/2/3. Grams: Magnetic Newmarket. 
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BE | 


IN OUR 


LEAK “POINT ONE STEREO” 
PRE-AMPLIFIER 20 Gns. 

ASSOCIATED AMPLIFIERS 

Either 2 TLI2 pilus @ 18 gns. each or 


STEREO .. MONAURAL 


COMPARE THE BEST 
SPECIAL DEMONSTRATION ROOMS 


R.D. JUNIOR 
STEREO CONTROL UNIT 
PRICE £18.10.0 

ASSOCIATED AMPLIFIERS 


Either 2 Cadets @ 10 gms. each 
Or 2 Juniors @ €17 each 


HI-FI SPEAKERS 


ACOUSTICAL, 

B.J., DYNATRON 
GOODMAN (as illus 
TANNOY, 
WHARFEDALE 

WEB, etc., on 


“@-MAX” CHASSIS 
CUTTERS 

The easiest and quickest way of 

cutting holes in SHEET METAL 


daily demonstration 


RRY' 


R A TD 1 


HIGH HOLBORN, LONDON, W.C.! 2 NEW SIZES 
Telephone: HOLborn 6231-2 jin (Key t/-) 


CATALOGUE of Electronic and in. (Key 2/3) y 
. . . / vee - » 
Hi-Fi Equipment 6d. POST FREE. (OPPOSITE CHANCERY LANE (LIST OF COMPLETE RANGE ON 


APPLICATION) 


ACCESSORIES 


| “ Scereo 20’ @ 29 gns. 


FULL RANGE OF 


PARTRIDGE & GILSON 
TRANSFORMERS & CHOKES 


4 Page FULLY ILLUSTRATED 25 


WORKSHOP OR HAM SHACK 


9 


(1) Useful panel containing 12 switches, 2 keys W.W. resistors, terminal blocks, etc., 9/6 each. (2) Another panel with 4-way fuse box, panel 
lights, etc., 8/6 each. FUSE BOXES (3) 20A, 4 way 4/3 each. 20A, 8 way 8/- each. (4) 60A, 1 way 2/6 each. (5) 20A, 1 way (metal) 2/- each 
JUNCTION BLOCKS. No. of ways, AMPS, price per doz. in that order. (6) 2; 200; 20/-. (7) 3; 50; 10/-. (8) 2; 15; 5/-. (9) 5; 5, 7/6. (10) 3; 15, 
7/6. 1 doz. mixed our selection 7/6. (11) Round type 5 way, 10 to 15A, 10/- doz. (12) Fused type, screened, 4 way 3/9 each. RELAYS (13 
24 v. coil 15A contacts 3/6 each 14) Superior type 12 or 24 v. coil 20A contacts 4/6 each. SWITCHES (15) Plunger operated 2M+. 2B, 
5A 2/6 each. (16) Push button with light 2/6 each (17) Pendant push button (push ‘on’) 1/6 each, 12/- doz (18) On/off 5A 1/- each, 10/- 
doz. (19) Do. Ideal for instruments 2A S.P.C.O. 1/- each, 10/- doz. (20) Do. 15A. Available 1, 3 or 5 way; 1, 1/6 each, 12/6 doz. 3, 6/- each 
lta. qty. 5, 10/- each itd. qty. (21) Small inspection lamp with shield. Takes 6W.SBC lamp 1/- each, 10/- doz. (22) Ideal lamp for Meter 
Panels, Chart reading, etc. takes 6W.SBC lamp 5/- each. (23) Panel indicator lamp (red) 1/6 exch, 12/- doz. 


(Comm. Dept.) Easterr Aero, Priory St., Colchester. Terms: Cw0,or COD. Min COD fee 1/6 


All Post and Packing Charges inclusive 
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ANNOUNCING THE BRITISH MADE 


BUILD-IT-YOURSELF ELECTRONIC EQUIPMENT 


PRINTED-CIRCUIT 


MODEL —_ VALVE VOLTMETER KIT 
V-7A eo a FEATURES 


@ Latest type gold-plated printed circuit designed for 
simpler, easier construction and stable performance. 
CASH o = @ Logical and functional positioning of controls for smooth, 


rapid operation. 
p a | CE 1% precision resistors used for high accuracy. 
Measures AC Volts (Pk. to Pk. and R.M.S.)}—DC Volts— 


Resistance—Decibels (zero centre dB scale). 
High Input Impedance (11 MQ). 
a = Comprehensive well-illustrated instruction manual with 


step-by-step procedure for simplified assembly. 
DELIVERED FREE U.K Guaranteed high quality components. 
rae Handsome appearance. 
Complete with Test Prods, Leads and Battery. 


DEFERRED 
! 


TERMS AVAILABLE 
REQUIRED 


F 


HIGH-FIDELITY 
STEREOPHONIC SOUND 
AMPLIFIER 


x '6 watts output (8 + 8). 

%& 0°1% distortion. 

%& Pre-amps and power amps in | unit. SE 
%& Multi-loop negative feed-back. 


%& Press-button selector switch. MODEL S$ BG 
= 

% 4-position filter. 
¥%& Switched input (crystal/magnetic). CASH 
%e Matched transformers (grn. orntd. cores). 
%& Stereo or monaural (suits all records). PRI a 5 ° ® 6 

St dio and inputs and outlets for ta 
° ae 4 DELIVERED FREE U.K. 
In attractively styled metal case with 2-tone grey AVAILABLE SOON : TRANSISTOR 


Sata PORTABLE @ OSCILLOSCOPE © TRANSMITTER 


DAYSTROM LIMITED - ctovoester - enaLanp 


Telephone. GLOUCESTER 20217 


A member of the Daystrom Group, manufacturers of 
THE LARGEST SELLING ELECTRONIC KITS IN THE WORLD 
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/ ~~ WEYRAD P.50 TRANSISTOR COILS 
AND I.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 
1 PSO/IAC M.W. OSCILLATOR COILS. For 
\76pF TUNING CONDENSER price 5/4d. 


PSO/2CC Ist and 2nd LF. TRANSFORMER. . 
470 Kc/s OPERATION. “Q = 150 price 5/7 d. 


P50/3CC 3rd LF. TRANSFORMER. 470 Ke/s , 
OPERATION. “Q"=170 price 6'Od. 


RA2W L.W. and M.W. ROD AERIAL 6in. long, 
flying-lead connections. For 208pF TUNING 
CONDENSER price 12./6d. 


LFTDI DRIVER TRANSFORMER. Split Secon- ’ 
dary Type, fully enclosed. With 6connecting tags price 17 6d. 


PCAI PRINTED CIRCUIT PANEL, 22 x 8hin. ready drilled with component positions and references 
printed on rear 


BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR 
LONG AND MEDIUM WAVE SUPERHET 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


SOLDERING IRON 


for 240 volts (or lower voltages) 


oy under 1 02. in weight 


Alternative Bit Sizes: uD ie & [jeer 


A.N.T.E.X. vimiten. 3, TOWER HILL, LONDON, E.C.3. telephone: Royal 4490. Cables: Anteslin London. 
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: ™ 4 For HIGH SENSITIVITY ! 
ATT | HIGHEST FIDELITY ! 

3 : S} : MAXIMUM RELIABILITY ! 
REASONABLE COST! 


THE ‘CONCHORD' 


A HIGH FIDELITY 30 WATT 
AMPLIFIER INCORPORATING 
PRE-AMPLIFIER AND TONE CONTROLS 


EMPLOYING THE LATEST MULLARD ELM OUTPUT VALVES 
IN ULTRA LINEAR OPERATION AND HIGH GRADE 
SECTIONALIZED OUTPUT TRANSFORMER 


Size approx. 13 x 84 x 7in. Stoved gold hammered <> 
Weight !4lb. For operation on 200-250 v 50 <.p.s. 
mains. Or other voltages to order. A seestieetad ime 
cover is available at 25/-. 


(lb dit hs aa, thts bby hill, airtel. 


The Following Outstanding Test Figures include Pre-amplifier and Tone Conwell Stages 


PREQUENCY RESPONSE. | MAINS POWER CONSUMPTION. HARMONIC DISTORTION. 
(Exc. Rumble Filcer). + 1! d.b. 20-20,000c.p.s 110 wacts. 0.05 + at 10 waces. 0.1 + at 20 watts. 
| OUTPUT SOCKETS. 

RUMBLE FILTER. STABILITY. 
12 d.b. per octave below 50 ¢.p.s | Entirely stable with capacity of 08 mfd. in Provide matchings for 3 ohm and 15 ohm 
BASS CONTROL | ee are eee ee SXTERNAL POWER SUPPLY 
Continuously variable + 12 d.b. to ~12 db EFFECTIVE OUTPUT IMPEDANCE. 300 v. 30 m/a. 6.3 v. 1.5 a. for radio tuner 
at 50 c.p.s. 0.9 ohms across 15 ohm terminals VALVES. 
TREBLE CONTROL. | INPUT IMPEDANCE. B.V.A. EFB6, EFB6, ECC83, EL34, EL34, 
Continuously variable + 12 d.b. to —6d.b. | Both inputs 500k plus 10 pfd GZ. 
at 12,000 c.p.s. NEGATIVE FEEDBACK. Due to use of Mullard EF86 valves microphony 
HUM LEVEL. Total 28 ay ahi 
Referred to full output —73 d.b. As in our extremely 

pect ail two individually controlled inputs pro- 
MAXIMUM POWER OUTPUT. Input (1) 20 millivolts for rated output. vide mixing facilities for microphone and 
In excess s of 33 watts Input (2) 200 millivolts for rated output. gram., etc., etc. 


h ‘DI A YN ' HIGH FIDELITY 10-14 WATT ALSO AVAILABLE : 
T e Te | ULTRA LINEAR AMPLIFIER 

WITH INTEGRAL PRE-AMP AND TONE CONTROLS The L45. A compact High Quality 
4-5 watt amplifier. 
H.T. and L.T. Supply Poirt is = pa ter ny an foe wey 
included for a jo tuner a used for either exweghens or gram., 


, radio tuner, etc. B.V.A. valves used are 


EC C83, EL84, EZ90. Controls are: Vol., 
ALL yess FIGURES INCLUDE Treble and Bass with mains switch. The Tone 


controls provide full compensation for lon: 

FREQUENCY RESPONSE playing records. Output matching for 3 one 
+2 d.b. 30-20,000 c.p.s. speaker. Retail price €5/19/6. 
MAXIMUM POWER THE LT45 TAPE DECK AMPLIFIER. 
OUTPUT. In excess of 14 A complete unit (power pack and oscillator 
= cuan sch loumpester ond prameay 

mains and practically 
Sauer oVTewr te any make of deck. Negative feedback equal- 
ization adjustment by multi-position switch 
SENSITIVITY. for —> 74 and 1Sin. per sec. 
Vol. (1) 22 millivolts for Retail price 12 gns. 
rated output. Vol. (2) 220 THE LG3 GRAM AMPLIFIER. Overall 
millivolts for rated output. size 64 x 44 x 2$in. Controls: Vol. and Tone 
TREBLE Lift (with mains switch), Output for 2-3 ohm 
CONTROL. c All above for 200-250 v. 50 
variable +6 d.b. to —13 d.b. c.p.s. A.C. mains. Retail price 55/9. 
wn eta 13x? u Tin, Senalervey 25 wav. Outpors tor 
BASS CONTROL Paihcacan 
For A.C. mains 200-280 v. Bees. OF Se we Retail gna. 
other voltages to order. Chassis finish “*” weap Ps. 10-12 WATT HIGH FIDELITY 
stoved hammered id, or grey blue. HARMONIC DIS.- AMPLIFIER with separate pre-amplifier. 
ee op cover with chromium carrying TORTION. 0.19% mea Retail price 1S gns. 
an 


les now available at 17/6. sured at 6 watts. 13/3 sranzornonic AMPLIFIER. 
Full advantage has been taken of the latest component mini- siiyeg LeveL Ref ‘to Sensitivity 150 m.v. Output 3 watts on each 
aturization developments co reduce unit size to a minimum. maximum cutout -60 db channel. Retail 7 

Two high impedance input rockets are — eh. a ~ or iss 'ONIC AMPLIFIER. 
and gram., etc. Each input has its associated vol NEGATIVE FEEDBACK. Sensitivity 10 m.v. Output 5 watts on each 
B.V.A. valves are employed, ECC83, ECC83, ELe4, cL, EZ8i. Total 32 d.b. channel. Retail 


price 11 gns. 
Send S.A.E. for Leaflet. TRADE AND EXPORT ENQUIRIES TO— 


LINEAR PRODUCTS LTD. Sy tse “ste” 


Size only 9-7-6hin. yy 12¢!b. Power consumption 120 warts. 


Outputs for 3 and 
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we send the best of 


EVERYTHING FOR RADIO, RECORD AND TAPE 


Britains Hi-Vitoall 
parts ot the World 


“ Made-to-measure ” Tape Service 
S.A.E. brings comprehensive tape lists. 
RDERS 


* RECO 

Vortexion W.V.A. .... 
Breneli Mk. V .... 
Ferrograph 3 A/N 
Grundig TK20 with Mic.. 
Grundig TK30 . 
Elizabethan Essex 


Stuzzi Transistor/Batcery 


by Wearite Breneil, 


STEREO DECKS 
avearer® Stereo-Ad...... 
Ferrograph 
Ferrograph 3 al N 


£93 13 
64 gns. 
79 gns. 
50 gns. 
72 gns. 
65 gns. 
62 gns. 
62 gns. 
39 gns. 


.. «9 gns. 
Collaro, Tr 


uvox 


* AMPLIFIERS & TUNERS 
(STEREO) 


Leak Stereo 20 Amp. £30 9 
Leak Point One 

Stereo Pre-Amp.... £21 © 
Avantic eS Sk 
Pamphonic 3000 .. é31 
Rogers Control Unic £18 
C.Q. Twin Four .. 19 
Jason J.2/10 Mk. ll... €37 


(SINGLE CHANNEL) 


Leak TLI2 Plus ...... £18 

Quad Ii -. £2 

Quad Control Unit... £19 

C Q. Quality 10 w.... £19 

BTH Amp. and Pre- 
Amp. - 

Rogers Cadet emaancinn 

Rogers Junior 

Rogers Pre-Amp. 

Quad FM Tuner 

Chapman AM/FM 


* STEREO PICK-UPS 


Ronette ee 
Ronette DC284 


* SPEAKER SYSTEMS 
Column Eight 

Wharfedale SFB/3 . 
Wharfedale Golden 


eeoooceocwoocoo- 


Tannoy Canterbury. 
Tannoy !2in. Dual ... 
Tannoy !5in. Dual ... 
WB. 1016 
Goodmans 300 
Goodmans 400......... 


Philips Dual Cone .. 
Kelly Ribbon Mk. Il. 

C.Q. Senior ...... 

BJ. Tweeter complete «és 


* MOTORS 
Lenco 56 Stereo (with 
PU) 


Lenco Trans. 
Garrard 30! 
Garrard 4HF with 
Stereo P.U. 
Connoisseur Motor 
Collaro 4TR200 


Motor £17 
026 


Brenell Stereo De 
STANDARD DECKS 
earite 3A. ..... 6... $100 
Wearite 3B sila 
Brenell ..... Sucieaunanienemnes 28 $84 
prey mel “4 Lustraphone, Resio, Film indestrian, 


, Gel 
en TAPES B) BY ALL LEADING MAKERS 
Tape components and accessories. 


% TO REMIND YOU 


We carry extensive and up-to-date stocks of 
tape by Britain's leading makers. Enquiries 
invited which we deal with by return. Also 
available: 24-hour repair service on 
customers’ tape recorders. 


$101 
B.J."with arm 


Also available Gorrard, Collaro and BSR 
Autochangers with stereo or single channel 
pick-ups. 


@ LARGE STOCKS READY FOR PROMPT DESPATCH 
@ EXPORT SERVICE TO ALL PARTS OF THE WORLD 


) MODERN FLECTRICS co 


164 CHARING CROSS ROAD, LONDON, W.C.2 
Telephone : TEM 7587 & COV. 1703 Cables : Modcharex, London 


Single Channel Pick-ups by leading mokers 


* 
oD tage ‘fim 


BUY IT FROM LONDON’S LEADING STOCKISTS 


Prompt, personal Mail Order Service 
Special Offer | 


MAINS TRANSFORMER 
550-0-550 v., 150-200 mA., 6 v. 
3 a., 4v. 3 a., 200-250 v. primary 


p————Special Offer 2" 


MAINS TRANSFORMER 
350-310-0-310-350 v., 220 mA., 6.7 v 
§a., 6.3 v.34. 63v.1a,5v.32.,6 


* AMPLIFIERS 

Leak TL.12 Plus 

Leak Point One Plus Pre-Amp...... 
Leak Variscope, Mk. Ill 

Jason 3.10 

Jason Kits as advertised 

Rogers Junior Amplifier 

Rogers Pre-Amp 

Quad li Complete... 

* PICK-UPS, MOTORS 
es (diamond) 78 or L.P 
Garrard TPA/I0O P.U 
Goldring 500 Cartridge 
Goldring 600 Cartridge 


MASTER LINK M2A 


TAPE PRE-AMP DE LUXE 
30 Exclusive product of Tele-Radio (1943) 
[- Led., of genuinely advanced design. 
Recordings may be taken direct from 
any source. The unit may be used with 
decks incorporating head switching 
Includes playback speed equalisation, 
signal and bias metering, output moni- 
toring, oscillator cut-out D.C. Solenoid 
3a.. 63 v. | a Ported. 50/- supply and C.C.1.R. characteristic. Com- 


CHOKES plete with external power 97 gns 


pack Lenco Trans. Motor 
10 H., 250 mA., potted “C" core. 26/- Special leaflet on request Collaro 4T200 with PX.PU .... 
20 H., 50 mA., potted 


20/- Garrard Trans. Motor 301 
* SPEAKERS 
COMPLETE SET 85/- METER CASES Goodmans 300 !2in. Twin Cone.. 
G . 

WITH ALUMINIUM PANELS (omens 100 I2in. Twin Cone... 
@ SLOPING FRONT Wharfedale Golden 10 FSB 

: x : x Pe acene Kelly Ribbon Mk. ll 

a x om... 
ane tie Lid 12in Dual 
SMALL 


4x 4x 2hin 

6x 4x 3in.. 

8 x 6 x 3in sas 
10 x 6 x 2tin jatices 
STANDARD 

10x 7 x 7in enaeinegine 
12x 7x 7in 
14x7x7in 
14x 9 x Bin 

16x9x Bin. .... 
16x Il x Bin 

19x 11 x 10in bende q 3 
19 x It x Bin 1 


(1943) 189 EDGWARE ROAD, LONDON, W.2 


LTD Our only address @ hen” mins. trom Marbie Arch @ Open ali day Sat. 
*? Phone: PAD 4455/6 


“oaceeauv ooo soooeo 


STEEL 
e———=Special Offer 3" 
MAINS TRANSFORMER 


coco eco oceoeo-oo7 


Potted, with 110-250 v primary : 20/- 


—————=Special Offer 4 
AMPLIFIER AND SPEAKER 


Two vaive A.C. mains amp. enclosed in 
gold hammer finish case. Vol. control 
output trans. With matching 6in. elliptical 


speaker 3 watts output £4/1 9/6 


Complete 
CARRIAGE CHARGED AT COST 


TELE-RADIO 


eSceeca snes wooo w~- 


“ Mercury © Kit and 2 vaives 
Leak F.M. Tuner 
TAPE 
renell Deck with rev counter ... 
Ferrog: aph 3AN 
Wearite 3A 


Valves, components, accessories, 
moterials stocked Enquiries 
invited 
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ingrained 


Now that grain oriented steel is 
readily available, we can design 
and manufacture transformers 
on laminations of this material. 
These are smaller, lighter and 
cost much less than their C-core 
equivalents. 

We make our own laminations 
and can, therefore, ensure that 
the maximum advantage is 
gained from this greatly im- 
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proved core material. By having all the manufacturing processes together and 
by rigid quality control, we have established our reputation as the leading 
transformer manufacturers to the Electrical, Radio and TelevisionIndustries. 


Our technical service is immediately at your call. Why not make 
use of it? 


ley 


TRANSFORMERS 


=, a 


HINCHLEY ENGINEERING CO. LTD., DEVIZES, WILTSHIRE. Tel: DEVIZES $73/s 
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Phoenix: 


EYELETTING and light 
PUNCHING MACHINES 


AUTOPHOENIX No. 6A. A new and im- 
proved air-operated machine for the auto- 
matic insertion and closing of eyelets. The 
deep throat, high vertical gap and projecting 
base make this an ideal machine for the eye- 
letting of components in radio chassis even in 
the closest corners and, of course, for spin- 
nings, cylinders and plastic mouldings. 

Itcan be supplied with built-in air compressor. 


We manufacture a large range of hand and automatic 
Eyeletting and Piercing Machines and also stock eyelets 
which we can supply in smail or large quantities. 

For illustrated brochure of the ‘* Phoenix ’’ machines, 
write for leaflet W.W.2. 


HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON ROAD, 
LONDON, N.W.1 
Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London 
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MINIATURE 
POTENTIOMETERS 
AND ELECTRONICY 
COMPONENTS ¥ 
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%RCTATION % 2OTATION 


J 
~~ ll a el en 
Sole Manufacturers and Exporters: 
ARDENTE ACOUSTIC LABORATORIES LTD. 


g 
8-12 MINERVA ROAD, NORTH ACTON, LONDON, NWI0 Telephone: ELGor 3923 1 
Suppliers of comp and hearing aids to the Government and monufacturers all over the world. i 
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MEASURING 
ALPHA CUT-OFF 


This test equipment comprises 
a sweep oscillator with frequency 
markers, a wide band amplifier and 
C.R. display giving 3db points: with 
it, an accurate, visual measurement 
of alpha cut-off is obtained. a 


- 
rae, come” BY VHF Transistor 70) 
this way. to give 18 db gain at Mc/s 


These new Texas silicon tetrodes combine high MAXIMUM RATINGS 


: a , ae Collector dissipation at 25°C. 
gain with stability and interchangeability. es 0 i i 100°C. 
They make it possible to transistorise V.H.F Collector Breakdown voltage 


: | Collector current 
equipment now. 


SPECIFICATION 


Type No. Power Gain 
TWO CIRCUIT EXAMPLES 3$002 (3N34) 16 db (min) at 30 Mc/s, 


3S004 (3N35) 18 db (min) at 70 Mc/s. 


10 Mc/s VIDEO AMPLIFIER 108 Mc/s RF AMPLIFIER 
Measured Power Gain, 53 db. Bandwidth 10 Mc/s. Load Used, 470 Ohms. Gain, 8 to 11 db at 108 Mecjs. Unnewralized 


TEXAS INSTRUMENTS LIMITED 
Pioneers of Semiconductors . 


DALLAS ROAD, BEDFORD. TEL: BEDFORD 68051. CABLES: TEXINLIM BEDFORD 
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UNIVERSAL 


EQUIPMENT CABINET 


COMPARTMENT: léin. 

wide; l6in. high; 15}in. 

ae with facia panel 16 x 
in. 


SHELF adjustable 


over sa 
13in. from top. 


OVERALL 
DIMENSIONS: 

33in. wide; 30in. high (incl. 
13in. legs), 17in. deep. 


PRICE £24 
(Plus 15/- if delivered) 


TO ARMSTRONG AMPLIFIERS 
LTD., Tel. NORth 3213, Wariters 
Road, Holloway, N.7. | 


Please send me illustrated details of your | 
UNIVERSAL cabinet. 


ee 
AN eK \ 
T wy ) 


UF 
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Send for full technical details to.— 
MeMURDO INSTRUMENT OO. LTD., 


This 


~*~ ee | 


VICTORIA WORKS, ASHTEAD, 


cabinet is only available from 
ARMSTRONG AMPLIFIERS LTD. 
Post coupon or write for illustrated leaflet 
and details of Hire Purchase terms. It can 
be seen, fitted with various combinations 
of equipment, in our Holloway Show- 
rooms. GUARANTEE: Your money will 
be refunded without question if for ANY 
REASON WHATEVER you are not 
satisfied. 


COMPARTMENT: 
16in. wide; 12in. high 
(above platform); 16}in. deep 


SHELF adjustable over 7in. 
from top. 


PLATFORM at 4in. from 
bottom (adjustable). 


This attractive cabinet offers a con- 
venient and completely flexible 
housing for any combination of 
ARMSTRONG amplifiers, chassis 
and tuners and recommended ancil- 
lary equipment, and for a large 
range of other makes. The adjust- 
able shelving allows complete flexi- 
bility in utilising the two main 
compartments. Most combinations 
will leave room (adjustable) for 
record storage. 

The cabinet is matt finished in 
natural pacific walnut. Matching 
Loudspeaker Cabinets are also 
available. 


B7G >" BSA 


* LOW LOSS—GRADE l. 


*% FULLY TROPICALISED—CLASS H 1. 
* SILVER PLATED PHOSPHOR-BRONZE CONTACTS. 
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES 
TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE. 
FULL INTER-SERVICE TYPE APPROVAL TO Z,560092 - Z.560094 - Z.560095 - Z.560134 


SURREY. 


Tolephone meehies 3401 


4 
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Transistorised 
rural carrier 
telephone 
system-IT RC7 


in service in many parts of the world 


A COMPANY OF THE MULLARD 


Wrretess Worip 


@ Fully transistorised 

@ Simple installation 

@ Low power consumption 

®@ Up to seven extra speech channels 
® Ideal for temporary extra lines 

@ Fully tropicalised 


@ Pole mounted drop-off filters 
for greater flexibility 


Write for descriptive literature 


Mullard House - Torrington Place 


London * W.C.1 * Tel: LANgham 6633 
D @ ME626C 
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~~ M. R. SUPPLIES, Ltd.—— 


increasing demand for 


Universally recognised as cugoliere of UP-TO-DATE MATERIAL which does the job 
2 Instant delivery. Careful packing. Satisfaction assured. Brand new goods. 


HIGH DUTY AIR CONDITIONING FANS. The highly cfficient Aasatel Two-stage 
Fans, each fitted with two capacitor/induction motors, 220/250 v. ec. 1 ph., and 


= ry € two 129ip. dia. 7-biaded impellers, 2,800 r.p.m. The whole unit Asa! in eytin- 
drical housing 28in. long by 15in. dia. Duty 1,100 C.F.M. (free air), 400 C.F. 
at 3in. W.G. Two or more unite can be banked for higher pressures. These nie 


able unite are listed at approx, €75 each. We have secured a very limited supply, 
A gar and mechanically perfect, new, which we are selling at £25 each (des. 
1.K. 20/- each) 
MINIATURE SERIES WOUND MOTORS. 220/250 v. AC./D.C. Approx. 1/75th 
. . H.P. at 3,000 r.p.m. Size approx. 3in. by Jin. by 2in. and ideal for projector cooling 
equipment makes it necessary quan, stirvers, ste, Open type. Bited cuppremor. BBi- (dee. 1/7) 
MAING RELAYS (Magnetic Devices). 230 v. A.C. coil, with 2-pole change-over 
fi | ° 4 amp. switching, Brand new, compact units, approx. 2jin. by Ifin. by lin. Lim- 
or us to move to larger premises ited supply at 88/6 each (des. 1/-) 
AIR THERMOSTATS (Kieft-Pullin). Adjustable range 30/90 deg. FP. Switching 
capacity up to 15 amps. A.C. In smart ivorine housing 4} «2 2in. Easily installed 
—inestructions with each Right for greenhouses, rooms, labs., etc. 45/6 (des. 


2/-). 
Connoisseur Variable 3-speed Gramophone SYNCHRONOUS TIME SWITCHES (Sangamo) for necurate pre-set awitching opers- 


tions om 200/250 v. 50 c. A.C. mains. Providing up to 3 on-off operations per 24 
hours, with day-omitting device (use optional). Capacity 20 amps. Apart’ from 
Motor. TYPE B New features include a industrial uses these are eminently sultable for tape recorders, radio, immersion 
% heaters, fires, etc. Compactly housed 4in. dia., 3}in. deep. With full instructions, 

large stroboscope disc £5/8/6 (des. 2/-). 
OPERATION COUNTERS (mechanical). Brand new urits, vith continuous rotary 
beneath the turntable, | action, counting up to 6,000. One rev. per digit, with 110th Indicator, will also 
‘ a count motor speeds. Counting forwards and backwarde—suitable for tape recorder 
viewed through a reflecting | and film work. Size 3fin. x ijin. square. Very limited quantity, 38/6 (despatch 
. . 1/6) 
mirror with an internal EXTRACTOR FANS. Very well made unite at much lower than normal price. 
| h 200/250 v. A.C., induction motor, alent running, no interference. With mounting 
ig t source. frame and back grille, ready for easy installation. With Sin. impeller, 200 cu. ft./min., 


25/5/-. 10in. impeller, 240 cu. ft /ain., #5/12,6. Also new minor model with 
All revolving shafts are Gin. impeller, 75 cu. ft./min., £4/12/6 (despatch of any one 4/-) 


j ; COMPLETE SEWING MACHINE MOTOR OUTFITS. Definitely no better job a 

precision ground and lapped to mirror finish. These are any price We have large sales from recommendations. 200/250 v. A.C./D 
j : ; j fitted latest radio/T.V. suppressors, including motor with fixing bracket, foot cial 
running in new nylon graphite type bearings which are | and switch, needle light with switch, belt, ote. and instructions for easy fitting to 


adjustable so that full accuracy can be maintained throughout OEE Game. The cangicte om. CSTE Rae 


its life. SMALL GEARED MOTORS—»ur well-known epecialitv. Large range, from 
1 to 840 r.p.m. and torque up to 75 Ib/in. Full details in our List GM/357— 
copy sent on application 


Connoisseur Pick-up F.H.P. MOTORS (B.T.H.—new). 1/20th H.P. 290/250 v. A.C. capacitor/ind., 
2,850 r.p.m. Length 7}in., dia. Shin, quiet running, 47/6 (despatch 2/4). 
B.P.L. Mossering Instruments, Variable 


. ‘ We invite enquiries for Electric Pumps, 
With three interchangeable heads for micro- Transiormersimmediote delivery 


groove, standard, and older records, M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
available with Dia- (Telephone AUSeuwm S888) 
mond or Sapphire 
Stylus. Frequency 
range 25-20,000 cps 
+-2dB’s, 400 ohms 
Model gives 15 M.V. output from the 
average LP disc; 25 M.V. from a standard 
78 r.p.m. recording. 


Connoisseur HQ 20 Amplifier 


and Pre-amplifier 
Both units are built to the 
highest electrical and me- 
chanical standards and in- 


Mode! 840A illustrated 
corporate the latest de- Cash Prices and Statutory Terms 
velopments in Audio | + = Ronttty 


| Deposit Payments of 
technique. High power vy £31 4314 6 43 14 


nee mam 16 “4 1 
output allows the repro- . ; a@e84 & 8 
duction of peak passages peat 4 * : ata 06 


0 414 00 
without overload or dis- Cash price if paid in 6 months by Bankers’ order 
tortion. Carriage paid per passenger train. 
Mode! 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v. 
A.C. These sets are the choice of the discerning professional and 


A. R. SUGDEN & CO. (encincers) LTD. mater See cass BODYETONGE Conpenset Comtagee Uf 
* Market Street, Brighouse, Yorks. 
Telephone: BRIGHOUSE 2142 


OVERSEAS AGENTS: 


U.S.A.: Ercona Corporation, 551, Fifth Street, New York, 17, N.Y. 
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Torontol3. Ss cialists 
Ontario. NEW ZEALAND: Turnbull & Jones Ltd., Head Office pe : 

12/14 sar Place, Wellington. HONG KONG: The Radio 

People Ltd. 31 ‘Nathan Road, Hong Kong. 


MAIN SepenanuToRe: SERVICES LTD. 


AUSTRALIA: British Meneniel ing, 4 > e ee | mane 
b and J. H. Magra’ y.), Lt ittle ie Street, 

Maleourne, BAST. AFRICA: international Aeradio (Bast. Africa) 55 COUNTY ROAD, LIVERPOOL, 4 
Ltd., P.O. Box 3133, Nairobi. MALAYA: E Trading Co., Telephone: AINTREE 1445 ESTAB. 1935 
1 Prince Street, Singapore. 
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Vibration Measurement 


50 micro - inches to 0.5 inch 


e@ Non-Contacting Probes 


@ No Resetting Problems 


@ Linear Scale 


VIBRATION METER TYPE B731A 


SPECIFICATION 
Probe cable length is unimportant and vibration 
: Mains operated, 110/230v, 40-60 c/s. 
measurement independent of probe-to-structure 
spacing. Frequency coverage is 1 c/s-10 kc/s eo er yg Pao 4 


-0. (Probe 
and the accuracy is unaffected by magnetic fields. saa ~ (Probe 4 

Facility is included on the vibration 
Eccentricity and vibration of rotating machinery channel to increase the meter sensitivity 
by a factor of 5, 

can be measured simultaneously and facilities 


are provided for connexion of recording, alarm, preinss t* Ay A ont of ogpenis esate toe 


or servo-control systems. 10 ke/s. 


DISCRIMINATION: Better than 0.5 per cent. 
For turther information write or telephone 


These instruments and others 
will be on view at the Physical 
Societies’ Exhibition, Wayne 


one 1 ©6WAYNE KERR 


THE WAYNE KERR LABORATORIES LIMITED - ROEBUCK ROAD - CHESSINGTON « SURREY - TEL: LOWER HOOK 1131 
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| AC FROM ANY DC SUPPLY WITH 


DC/AC CONVERTERS 


Tape Recorders 
Latest Radiograms 
FM/AM Radios 
Record Players 
Television 
Electronic Devices 


Recording outdoor Electric Shavers 
events 


battery 


AC mains perform- 
ance from caravan 


| 
| 
| Operates from car 
| 
| 
, battery supply 


Operates the latest 
Hi-Fi sound repro- 


PERIPHONIC fare OS ae 
Ships’ DC supply 
the new 


VALRADIO LIMITED 


?T. WW/C) BROWELLS LANE - FELTHAM - MIDDLESEX 
A ms ie TELEPHONE: 4242 & 4837 


loudspeaker system that 


Are you looking for 
cancels distortion HIGH MECHANICAL STRENGTH at LOW COST ? 


At 40 cycles per second with 10 watts input, the Periphonic 
system reduces harmonic distortion to the incredibly low 
figure of 2.7%. At 1000 C.P.S. the distortion is 0.3%. Here is a 
triumph in soundé reproduction achieved with two “‘air- 
coupled” G.s.c. metal cone loudspeakers and four G.£.c. pre- 
sence units, mounted in a cabinet embodying entirely new 
principles. Exclusive to the c.2.c. and available as individual . . MOULDED 
units, the metal cone loudspeakers give low inter-modulation | <a BACK FOR 
distortion, extremely smooth high frequency response and ‘ SOBELL & 
excellent transient response. Designed as accessories to the i‘ McMICHAEL 17” 
loudspeakers, the presence units overcome point sound | ai: ; PORTABLE TV 
source and add ‘“‘presence"’ to the 9 octave realism. RECEIVERS. 


NOW ALSO USED IN SOBELL 


HIGH QUALITY 
SOUND EQUIPMENT 


FIBRE FORM can be moulded in any size. 
Metal Cone Loudspeakers WE CAN IMPROVE YOUR PRODUCTS AND 
Presence Units - Stereophonic 


REDUCE YOUR COSTS 
Systems - Periphonic 


cae | © | FIBRE FORM LIMITED 


Pre-amplifiers - Amplifiers GARRATT MILLS, TREWINT STREET, LONDON, 8.W.18 
Tel.: Wimbledon 3946 


FIBRE FORM is a new material based on the combination of strong 
cellulose fibre with synthetic resins. There are other reinforced 
plastics but FIBRE FORM mouldings are not only LIGHTER and 
STRONGER, they are CHEAPER. 

Leading manufacturers use FIBRE FORM for TV portable cabinets, 
portable radios, TV masks, TV cabinet backs (right up to 2lin 
console model), radiogram backs, etc., etc. The illustration shows 
a moulded back manufactured for Radio & Allied industries Ltd., 
its strength, dimensional stability and good appearance make this 
back a vital component of the cabinet design. 
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Write today for details 
THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE 
KINGSWAY LONDON WC2 


YH 


and 
LOWER GORNAL, Nr. DUDLEY, WORCS. 
Tel.: Sedgley 3486 


WY; 


January, 1959 


a new 
range of 


= 
Silicon 
Rectifiers... 


The SIMET ‘G’ series of silicon rectifiers will 
shortly be in production by Plessey. The 

new rectifiers are based on the designs and 
manufacturing techniques of the General 
Instruments Corporation, U.S.A., who produce on 
of the most comprehensive ranges of medium- 
power rectifiers, including a complete coverage of 
all military types. 


Plessey manufacturing resources, allied to the 
established General Instruments design, will ensure 
a component which is virtually indestructible 

and capable of long-term and stable operation at 
temperatures up to 150°C. 


WRITE FOR LITERATURE NOW! 
Engineers and senior executives are 
AVAILABILITY en ee 

Rectifiers for operation in the range 100-1,000 peak 

inverse volts and carrying a current of 400-750 mA 

half-wave, 0.8-1.5 amps full-wave or 1.1-2.1 amps 

in 3-phase full-wave circuits are available in The new rectifiers will replace the “A” 
sample quantities now, and in production snippet sot pel oe, 
quantities shortly. Other types will follow the will be interchangeable in all respects. 
establishment of this medium-power range. 


THE PLESSEY COMPANY LIMITED 
TOWCESTER - NORTHANTS TELEPHONE: TOWCESTER 312-4 
TELEGRAMS: SIMET, TOWCESTER 


The word ‘SIMET’ is a registered trade mark 
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“« IBS 


Measures only 24 x 12)" x 14)" high, yet contains a full size a5- 
watt 3-way High Fidelity Loudspeaker System. Specification and 
performance outcluss most systems three times its size. 


WUT 


Frequency range: 35 c/s—!6,000 c/s. Bass: (35 c/s to 950 c/s) 12° unique 
triple suspension, pneumatic air control, 22 Ib. magnet system. 


HUAN TAL 


Mid-range: (950 c/s—S Kc/s) Pressure driven horn loaded unit. 


High Frequency: (5 Kc/s—!6 Kc/s) Pressure driven horn loaded unit. 
Separate external L-pad controls for mid-range and high frequency units. 
Muitiple crossover network. Walnut veneered, hard wax polished enclosure. 


THUUUDTUGAPPARSLAUASREATOOEE DOPED ASTUTE 
VOUUPATAUANOUUOANVTONAAUESTAGOOANSSOERENNESQOOA AAA SOOGGOGNERSURUEE AOU Ta HY 


The most advanced twin radiator !2° high fidelity loudspeaker produced. = 
Provides smoother and more extended response than previous'y achieved 
by this type of unit. 


Ire 


DUOUANALIUCHNAAATUU OEHHA A 


Frequency response 30—1!6,000 c/s. Power handling capacity |S watts. Enclosure 
volume required, 7,800 cubic inches, with Acoustic Resistance Unit loading. (ARU. 172) 


STEREOPHONIC SOUND Two IB3 reproducers are ideal for use E 6 — bo 
with the best stereophon'’c equipment, and form a very compact system. THVGUUEOAAHDERLAOUAATAEQEYODESUT EDEL ESHA EULA LOUAA CONROE A 
Two AXIOM 300 units, properly housed, will also provide outstanding 

performance, but with greater space requirements. 


Goodmans High Fidelity Loudspeaker Manual, which contains full 
information on Goodmens High Fidelity products, free on request. 


GcOoonomaAanN ss -. Europe’s largest Manutacturers 
and the World’s largest Exporters 


of High Fidelity Loudspeakers 
SOOOMANS INDUSTRIES, LIMITED WEMbiley | 200 (8 lines) Grams: Goodaxiom, Wembley, England 
AXIOM WORKS, WEMBLEY, MIDDLESEX 


BLICKVAC 


HIGH PRESSURE & VACUUM 
IMPREGNATORS 


BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons 

N.C.B., M.O.S., and many other well-known organisations. A full 

rarige of standard models is available—capacities 4in. by 9in. to 3ft. 

by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be 

designed for special requirements. Blickvac Impregnators are designed 

to give simplicity in control, outstanding performance and ease in 

cleaning. A second autoclave can be added at low cost when needed. 

Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
required, with Gold, Silver or Aluminium, etc. 


E ROOKES RYSTALS Ltp BLICKVAC ENGINEERING LTD. 
Suppliers to Ministry of Supply, Home Office, B.8.C., etc. 
LASSELL STREET, GREENWICH, $.€.10. Bede Trading Estate, Jarrow, Co. Durham. Jarrow 89/7155 


SEP gaa iaealiamaie ee 96/100 Aldersgate Street, London, E.C.1 Monarch 6256/8 
Groms: . ; “ AAS LS a a aS 


BLICKVAC products include:—Epoxy Resin Vacuum Mixing and 
Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping 
Tanks, etc. 
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ALPHASIL- the modern core material 


The inset curves illustrate the superior magnetic properties of 
Alphasil cold-reduced grain oriented silicon steel over those of a 
typical hot-rolled grade (Ferrosil 80). Alphasil has a maximum 
permeability four times that of the hot-rolled transformer sheet 
and its core losses are approximately one-third. Initial and incre- 
mental permeability, stacking factor and ductility are considerably 
better than those of hot-rolled sheet. 
Alphasil -013” thick is produced in coil 30 inches wide, and can be 
supplied slit to narrower widths by arrangement. 
SO, We Me 
despotch. 


a . ene ot 8. Max. |S Kilogouss ready 
ALPHASIL 44 ’ ‘Ib. RIGHT —Care-loss testing of 
Ra : Anan i aie 
ALPHASIL 33 50 
Thin Alphasil for high frequency work is also available 
in coil in -004” thick in widths up to 54 inches, and in 


002” thick, in widths up to 44 inches. 


Epstein method. 


Curves of AMS VA/ib 
no A 
and FERROSIL 80 at 50 c/s 


Guerenteed max. toto! 
ALPHASIL -OO4HF 400 8-00 watts/ib. at B. Max 15 Kilogauss 
ALPHASIL -O0O2HF 9-50 wate/id. at 8. Max 2 Kilogeuss 


Full technical data will be supplied on request 


RICHARD THOMAS & BALDWINS LTD 


Lamination Works COOKLEY WORKS, SRIERLEY HILL, STAFFS. 
Midland Section Office: WILDEN, ST®URPORT-ON-SEVERN, WORCS. 
Head Office: 47 PARK STREET, LONDON, W.1. 


Our Cookley Works is one of the largest in Europe speciclizing in the 
meonufocture of Stempings and Lom:netions for the electrical industry. 
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NOW YOU REALLY CAN HAVE THE 
BEST OF BOTH WORLDS—YOU CAN HAVE 
A BETTER TAPE AT NO EXTRA COST! 


LOR IS HERE! 


The fintst Tapre tn the Worla/ 


Sonocolor tape represents the biggest advance in — 
performance yet offered to the public—including the 
synchro-cine tape now available which eliminates 

any additional equipment for synchronisation 

between projector and tape recorder. 


bh © 


is the only complete range of tape there is—standard, long 
play, double long play, and, for home movie 

enthusiasts, the new synchro-cine tape. 

Sonocolor Accessories 

and kits for jointing and editing. 


ASK YOUR DEALER FOR SONOCOLOR NOW 


TAPE RECORDERS (ELECTRONICS) LIMITED 


784-788 HIGH ROAD TOTTENHAM LONDON N.1I7 


ee CL ERE cwevecana 


AM/FM Stereo Radio on one 

hr | M | A T U Bp t D q | y E R chassis (as illustrated) 8 valve and 
2 separate 4-watt output with 

individual volume control. 27 gns. 


' STEREO AMPLIFIERS 
Dulci SP44 Stere> power ampli- 
| fier two 4-watt outputs 12 gns. 


Con-rol units available for above 
Dulci ** Stereo 2" 


9gns. — 
Empress Two 4-wact amplifier Duilci Stereo ‘8° 
00 


For use in Mullard & Ediswan 


RADIO CHASSIS 
Transformerless Output Empress 9-valve de luxe AM/FM with two speakers 
Transistor Amplifier Circuits | Empress 6-valve AM/FM with !0in. speaker 

| Empress FM Tuner (with magic eye) ... 
Empress 5 valve AM 
Armstrong PB 409 9-valve AM/ FM 6-watt Aieeeies » 
TERMINATED FOR AF 105 10-valve AM/FM 10-watt push-pull... 
PRINTED CIRCUIT USE Jubilee 9-valve AM/FM push-pull 
DULCI 
H.3 AM/FM 3 wavebands 
EXTREMELY ROBUST H.4 AM/FM 4 wavebands 
4. h-pull 4 

HIGHLY EFFICIENT H.4.PP AM/FM push-pu waveband 


Full Dulci range in stock 
AUTOCHANGERS 
EXCEPTIONALLY RELIABLE * BSR” VAS (as illustrated) is 
: j the latest 4-speed Autochanger 
COMPETITIVELY PRICED Ged wih SH earacver 
y cartridge, €6/19/6. Scereo cart- 
; ridge also available, €3/9/3. 


BY COLLARO CONQUEST £7/19/6. 


Full range of Garrard Equipment 
in stock 


Manufacturers are invited to write 
for descriptive literature 


A.1.D. Approved 
Write for details of these and other equipment 
oll available on easy terms. 


THE BELCLERE COMPANY | 
171, COWLEY ROAD, OXFORD 129 (C storey Seer ts einen eo 
Tel.: Oxford 3432 & 3430 name etvisn asain abibet sen SER an ss omen 


N.13 
1SS/6 
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SMITTER/RECEIVER OUTPUT TEST 


These two compact, portable units together provide full testing 
facilities for f.m. and a.m. mobile radio telephone sets. The 
range of tests which can be made is extremely comprehensive 
and for receivers includes sensitivity, bandwidth, signal-to-noise 
ratio, image rejection, discriminator symmetry, and a.f. power 
output. For transmitters, p.a. tuning, r.f. power output, and 
deviation can all be checked. If you would like further details 
of these versatile instruments, please write for LeafletsG138. 


INSTRUMENTS AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS 
FREQUENCY METERS + VOLTMETERS + POWER METERS 
DISTORTION METERS . FIELD STRENGTH METERS 
TRANSMISSION MONITORS . DEVIATION METERS 
OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS 
Q METERS & BRIDGES 


MARCONI! INSTRUMENTS LTD - ST. ALBANS . HERTFORDSHIRE - TELEPHONE ST. ALBANS 5616! 
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234. Midlands: Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 
North ; 23/25 Station Square, Harrogate. Tel: 67455, Tc 138 
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IM 7A. €or INT AE" © IAT proudly present the 


COURIER 
STEREOPHONIC 


Tape Recorder 


Complete with matching Amplifier/Speaker 
Extension Unit 


THE COURIER STEREOPHONIC 
has all the recording facilities of the Courier 
Monaural. By the addition of stacked stereo- 
phonic heads and an extra amplified output 
from the second track it will replay pre- 
recorded stereophonic tapes. The extension 
unit is 6in. deep and acts as a lid; it contains 
two matching speakers and matching amplifier. 
Volume and tone controls are ganged and give 
matching performance on both units. 


PRICE 73 guineas 


(Including microphone, tape and spare spool) 


Every MAGNAFON 
instrument is  soak- 
tested for complete 
reliability. 


A tape recorder *s a highly com- 
plex machine with a great many 
parts that can go wrong. Experi- 
ence has taught us that only 
intensive checking plus soak- 
testing will locate, as far as is 
humanly possible, any faults. No 
Magnajon recorder leaves our 


factory unless it has been soak- 


tested for 8 hours or more. This 
enables us to give a 12 months’ 
guarantee on every Magnafon 
tape recorder. 


Distributed by [RECORD Brook Road, London, N.22 © Telephone: BOWes Park 7487/8 


Don’t let 


hAhis s-s-S 


spoil your recordings 


The recording head of any Tape Recorde 
tends to become magnetised in use. Smal! 
at first but gradually building up, this 
residual magnetism can seriously affect 
the quality of your recordings by pro- 
gressively increasing the hiss level. It can 
also impart a noisy background—which 
can never be removed—to any pre- 
recorded Tape ar the first time of playing. 
Fortunately residual magnetism can be 
instantly removed with the Ferrograph 
De-fluxer. Get one to-day and, if you useir 
from time to time, you'll always enjoy tape 
recordings with a background as silent a; 
the night. 


Get a Ferrograph 


DE-FLUXE® 


Sold by all Hi-Fi Dealers and made by 


BRITISH FERROGRAPH RECORDER CO. 
131 SLOANE STREET, LONDON, S.W.1I. 


Tel.: SLOane 2214/5 & 1510 


Two-Stroke 


Motor Cycles 
12th edition 


By ‘ The Motor Cycle” staff 


Gives a complete expla- 
nation of how a two-stroke 


he 


ir Like mika 
SLiuwaIy 


functions, its construction. 
maintenance and genera! 


has been brought com- 
pletely up to date. 


6s 6d net. sv rost 78 2d 


Good news for 


MOTOR CYCLISTS 


new editions of two valuable and 
popular books ...nmosmw ready 


The Motor Cycle 


Road Tests 
1958-59 edition 


Gives performance reports 
and full technical data on a 
selection of machines road 
tested by ““The Motor Cycle” 
upkeep. This new edition each illustrated by photo- 
graphs and line drawings. 


5s net. sy rost 58 7d 


from all booksellers 


Published for “‘ The Motor Cycle” by 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD 8T., LONDON, $.£.1 
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EXTRA HIGH 
SENSITIVITY 


instrument tube 5CLP!1 


THE FIVE-INCH instrument tube 
SCLPI has a deflection 
sensitivity of 1.7V/cm with 

a useful Y scan of 6 cm. 

A special system of shielding 
the post-deflection field from 
the deflection plates in this 
tube allows p.d.a. ratios as 
high as 15 to 1 to be used 
without pattern distortion. 
The extraordinary deflection 
sensitivity achieved with such 
high p.d.a. ratios profoundly 
affects oscillograph design. 
Bandwidths can be increased, 
amplifiers simplified and power 
supply requirements reduced. 
Write to the address below 
for full details of *Etel’ 
Instrument Tube type SCLP1. 


* P.d.a. ratios of 15 : 1 possible without 
pattern distortion. 

* Sensitivity 1.7V/cm with useful 

Y scan of 6 cm. 

* Sensitivity substantially independent of 
final p.d.a. voltages from 10 to 15 kV. 

* High resolution—only 200 mV for a 
deflection of one spot-width. 

* Versatility—by simply altering one potential 
the SCLPI may be converted from a very 
sensitive tube to a higher writing speed tube— 
pulses may be first examined and then 

a single shot photograph taken. 


ABRIDGED DATA 

This is tentative. Final data is being prepared. 
5-inch flat faced 

precision oscillograph tube SCLP1. 


CAPACITANCES 
X; to X, ove 2.5 pF 
Y, to Y, oe 2.0 pF 
One X plate to all other electrodes 
less other X plate 4.0 pF 
One Y plate to all other electrodes 
less other Y plate 2.0 pF 


COMPARE CONDITIONS 
SHOWN IN DATA 
1 and 2 
to see how deflection sensitivity is maintained 
over range of Va, and Vas. 
1 and 2 with 3 
for an illustration of a slightly lower sensitivity 
condition giving higher brightness. 
2 and 4 
for the reduction required in Va, potential to 
achieve higher writing speeds. 


TYPICAL OPERATING CONDITIONS 

1. 2. 3. 4. 
Vas 10kV 15kV 1SkV 15kV 
Vas 10kV 15kV 15kV 3kV 
Vas kV 1kV)—s1.SkV)soIkV 
Va: for focus 250V 250V 375V 250V 
Vai 1kV 1kV 1.5kV kV 
Vg for cut-off -60V -60V -90V -60V 


Deflection fy yim 1.7V/cm 2.5V/cm 2.5V/cm 
sensitivity (x 7V/em 7V/em- 11V/cm 11V/cm 


Line width Imm imm <imm <imm 
Useful y 6cm 6cm 6cm 4cm 
screen Pre x 10cm 10cm 10cm 6.6cm 


REGD. TRACE MARK 


ELECTRONIC TUBES LIMITED 


KINGSMEAD WORKS - HIGH WYCOMBE 
BUCKS - TEL: HIGH WYCOMBE 2020 


CATHODE 
RAY TUBES 


76 Wirecess Worip 


Approved by the Admiralty, 
Post Office and U.K.A.E.A, 
All relays guaranteed made 
in our own works. 
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Reiays to specification 


POST OFFICE 
TYPE 3,000 
AND 600 RELAYS 


A NEW DEVELOPMENT—illustrated 

here is our P.O. Type 3,000 Relay 

with sixteen changeovers with Light 
Duty Silver or Platinum Contacts. 

P.O. TYPE 600 RELAYS with Heavy Duty 
Contacts rated at 8 amps. also available. 
Complete range of both types manufactured 
to specification, Prototypes 24 fours. 
®.T.#.8. insulation now available. 
Specialists in TROPICAL FINISHES. 
Guaranteed to full A..o, 

and 1.6.™.8. standards. 


Manufacturers to H.M. Government Departments and leading Contractors. 


LL, BE, SIMMONDS LTD., 5, BYRON ROAD, HARROW, MIDDX. TEL: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 


WALMORE ELECTRONICS LIMITED | 


PHOENIX HOUSE, 19,23 OXFORD STREET 
LONDON, W.1 


Telephone : GERrard 0522 Cables : Valvexpor 
For immediate response Telex London 8752 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


" RADiIo = 


WALRAD 
TuBeE - 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS 
ELECTROLYTICS, AND CATHODE RAY 
TUBES 


Ip: | 


Presents 
Hi-Fi Reflex 
Enclosures 


An outstanding 
feature of the Richard 
Allan enclosures is 
that they have no 
parallel sides, thus 
avoiding an un- 
pleasant chlect ions 
associated with a box 
type enclosure. They 
ere made in three 
sizes—33in., Win. and 
28in. high, and have a 
fromt baffle slightly 
inclined and attrac- 
tively covered with 
non-metallic fret 
Stylishly rs the 
Richard Allan en- 
closures are available 
in attractive walnut 
finishes. Write for 
our fully illustrated 
brochure of prices 
equ.pment, etc. 


RICHARD 
ALLAN 
RADIOLTD., 


BATLEY, YORKSHIRE 
Tel. : 1123 and 1308 
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The Semiconductors range of Computer Transistors, designed and tested to the special 
requirements of computer engineers, is the key to a new order of computer speed and 
reliability. Overall reliability is further increased by making possible a substantial reduction 
in the number of associated components. 


The two types of Silicon Alloy Transistor shortly going into production will make it 


possible to extend this high-speed computer performance into ambient temperatures well 
above 100°C. Samples are available now. 


HIGH-SPEED 
LOW-LEVEL 
SWITCHING 


GERMANIUM 


TYPE | 


DESCRIPTION 


RISE TIME 


millimicroseconds 


Vc max 


| 


Kiet 


| 


SB 345 | 


SB 240 


MA 393 


2N 501 


General purpose transistors for 
conventional logic circuits. 


Designed for directly coupled 
circuits, Controlled input, 
saturation and hole storage 
characteristics. 


High gain transistor for high- 
speed driving of parallel circuits. 


Ulera-high speed transistor with 
controlied input and saturation 
characteristics. 


50 


5v 


6v 


é6v 


HIGH-SPEED 
LOW-LEVEL 
SWITCHING 


SILICON 


General purpose |O0Mc/s transistor 
for conventional logic circuits. 


1SMc/s transistor for 
coupled § circuits. Saturation 
resistance typically {0 ohms. 
Controlled input and hole storage 
characteristics. 


directly 


CORE 
DRIVING 


GERMANIUM 


min fa IMc/s 
min fa 


min fa 12Mc/s 


min fa SMejs 
min fa 12Me/s 


250 mW high fre- 
quency alloy tran- 
sistors with high gain 
low saturation 
resistance 


5Mc/s 


750 mW versions of 
2 N 598 and 2 N 599. 
Peak current 3 amps. 


20v 
20v 


* rise time to 400mA 


Full technical details 
and applicetions assistance 
available on request. 


NEY MANOR 
*WitTs 
ONE: SWINDON G421/ 


SESSEESESESEESSSSESEES ESSERE EEE aEEE ESE SESS BEBE ae ata 


coer Manon 
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PROMPT DELIVERY 
Y 


Enormous ran of 
P.O. 3,000 Type jays. 


CONTACTS: 
300 m/A to 8 amp. 
COILS: Up to 100,000). 


KEYSWITCHES 
P.O, 600 and High-Speed Type Relays. 
Built to Specification. 


We have moved to larger premises and opened new production 
plant adopting latest techniques and equipment. This now 
enables us to give weekly delivery flow against all orders 
irrespective of quantity 


The 


Page oe Mp *RN £3 
12 CHANGEOVER FF KEYS WITCH CO. 


MAGNETIC RELAY By I 2 inoncate WHARF RD. PRAED sr., 


LONDON, W.2. PADdington 2231/2/3. 
Contractors to Home and Overseas Governments 
and H.M. Crown Agents. 


TRANSFORMERS 


for every requirement 


Electronics 
Transmitters 
Radar 

Test 
equipment 
M.V. discharge 
tubes . 


R.F. heating AUTOMATIC COIL 
L.V. heating WINDING MACHINES 


Range 1 voli—35 K.V. 1 M/A.—1,000 amps| | AND HAND WINDING MACHINES 
STANDARD OR TROPICAL FINISH Michail ilicutine ieee minh shnee 
We are on Admiralty and Ministry motor and Two-speed Friction Clutch 


of Supply lists and A.1.D. approved 


ee ETA TOOL CO 
nqutries to: 


: (LEICESTER) LTD. 


STEWART TRANSFORMERS Ltd. 29a WELFORD ROAD, LEICESTER 


Phone :— 5386 
75 KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 
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$ 


Now up to 85°C 


The water operating temperature of our selenium rectifiers 
has been raised to 85°C by a new method of manufacture 


This means that 


Siemens selenium block rectifiers incorporating 
these wafers also give higher performance. 


This latest improvement of Siemens selenium rectifiers, 
permits the most economical and reliable design 
of equipment. 


SIEMENS @HALS KE AKTIENGESELLSCHAFT 
BERLIN - MONCHEN 


FULL PARTICULARS FROM 


R.H.COLE (OVERSEAS) LTD 


2. Caxton Street - Wesiminsiter - London $.W.1 
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LOW 


PRICE * 


HIGH PERFORMANCE 


Export Enquiries 
Welcomed. 


VERSATILITY 


rhe TRECOSCOPE, designed around a most modern 3 inch 
cathode ray tube and new type valves, meets all the 
requirements for a high performance and versatile general 
purpose oscilloscope. Its overall size is Tin, x 8hin, x llin, and 
the specification, too comprehensive to be fully given here, is 
contained in our illustrated brochure, a copy of which will 
gladly be sent on receipt of S.A.E 


* NOT A SINGLE ITEM OF GOVT. SURPLUS 
STOCK IS USED IN THIS INSTRUMENT. 


CONTROLS : Brilliance 
focus, X shift, Y shift, 
coarse time base, fine 
time base, synchronise 
ation, Y amplitude, X 


FACILITIES: ¥ plates via (1) high gain amplifier 
(2) low gain amplifier (3) direct over isolating 
condenser (4) direct over attenuator. Time 
base covers 5~ to 150 kc/s. Provision for 
internal or external sync. X amplifier for 
amplitude Y input external sweep input. 50~ calibrating voltage. 
selector switch Brightness modulation, Fly-back suppression 


Price £17.17.0 ov_©2° down and 12 


monthly payments of £1.9.7. 


Guaranteed for 12 months Postage and packing 6/- 


THE RAVGE ELECTRONICS COMPANY 


CORMORANT WORKS, LETT ROAD, LONDON, E.!I5 


Telephone: MARyland 5266 
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pene and simplicity of styling coupled with outstanding 
performance are the keynotes of the Tranquillo 105 amplifier 
10 watts UL push-pull output. 
h input sensitivities. 
Very low distortion at all levels. 
power for tuner. 
Loudness contro! for low level listening. 


¥% Elegantly finished in biack and gold. 
* For shelf ing or cabinet ti 


The FM9i 


The Tranquillo amplifier is £29/18/- complete. 
a similar presentation is available at £24/10/-. 


Tuner wit 
Full specification from your hi-fi dealer or 


C. T. CHAPMAN (Reproducers) LTD. 


HIGH WYCOMBE, BUCKS, 
Telephone: High Wycombe 2474 


T FREQUENCY METERS 


SIZES: 24” to 8” 


PROMPT DELIVERY 


: UP TO 5000 CYCLES 


also the new SYNCHROSCOPE and Phase 
SEQUENCE METER both up to 5Kc. 


and full range of Switchboard instruments 
Ask for illustrated Catalogue 


THE ELECTRICAL INSTRUMENT 
CO. (Hillington) LTD. 


H LLINGTON GLASGOW 
London stockists, H. A, Pacterson & Penrs., Led., 
Oxford House, 23 Wes Wycombe Rd , High Wycombe 
Telephone: High Wycombe 2769 
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RADIO 
EXPORT 


ONCE AGAIN WE TAKE THIS OPPORTUNITY OF THANKING 
OUR CUSTOMERS IN ALL PARTS OF THE WORLD FOR THEIR 
SUPPORT DURING 1958 AND WISH THEM A MOST PROS- 
PEROUS NEW YEAR. 


FOR OUR PART, WE INTEND TO GIVE BETTER SERVICE THAN 
EVER AND, TO MAKE THIS POSSIBLE, NEW PREMISES HAVE 
BEEN ACQUIRED WHICH WILL INCREASE OUR FACTORY 
SPACE THREEFOLD. THIS WILL ENABLE US TO GIVE QUICKER 
DELIVERIES AIWD CARRY EVEN MORE TYPES THAN THE 2,000 
NOW STOCKED. 


IF YOU ARE ON OUR MAILING LIST, YOU ARE AWARE THAT 
IN THE LATEST AMENDMENT TO OUR PRICE LIST, MANY 
TYPES WERE REDUCED IN SPITE OF CONTINUAL FACTORY 
PRICE INCREASES. LISTS ON APPLICATION. 


THis is Going To BEA HALTROWN year 
HALL ELECTRIC LTD 


Gammon HALTRON HOUSE, 49-55 LISSON GROVE — fiacraoy 
LONDON .N.W1I 
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“ask artHurs FIRST 


LARGE STOCKS OF VALVES and C.R.T.s. METERS, 
Avo, Advance, Taylor and Cossor Oscilloscopes in 
stock. AMPLIFIERS, Leak, Trix and Quad. GRAM 
UNITS, Garrard and Collaro. Collaro TRANSCRIP- 
TION UNIT 2010PX. 

LOUDSPEAKERS, Goodmans, Wharfedale, WB Tan- 
noy and leading makes. PICK-UPS and STYLI of most 
makes. TAPE RECORDERS, Grundig, Philips, Truvox, 
Playtime and Ferrograph. 

LATEST VALVE MANUALS 


Mullard, 10/6; Osram and Brimar No. 6, 5/- each; 
Osram Part 2, 10/-. 


Postage 9d. each extra. 


PARTICULARS ON REQUEST 
Terms C.0.D. OR CASH with order. 


ops: ARTHUR GRAY. LTO. 


GRAY HOUSE, 125 TOTTENHAM COURT ROAD LONDON, W.1 
EUSton 5802/3 Cables : TEL" GRAY, LONDON 


Yes, they know 


Sound Reproduction inside out 


——-HOME RADIO OF MITCHAM— 


HEADPHONES 
customers’ whims. That is | Brand new and boxed B.T.H. et ge high re 


and they know their 


headph 


sistance Pp J ohms, im- 
} pedance at | k/cs 17,000 ohms. Weight 7 ozs. Manu- 

why they prefer to sell factured to highest specifications. These are not EX 
: GOVT. Originally made to sell at 45/-, a bulk pur- 


R diograms and chase enables us to offer these at the reo oy 


The best offer of high grade 
y phones ever made. 15/- 
Record Players fitted with so cee ea ED ee SEND REDD ND ED ES ERED 


JASON ‘JUPITER’ STEREO 
PRE-AMP AND AMPLIFIER 


They know that Garrard is the | All parts in stock for the Jupiter stereo kits. 


Full constructional data and detailed price lists 


: | 29 id. 
soundest name in ee 


“ EMPRESS’ SA4 STEREO AMPLIFIER 

Sound Reproduction. | Full stereophonic twin amplifier giving 34 
i watts each channel. Twin ganged tone and 

volume controls. Balance control. 3 ohms 


Garrard equipment. 


output. Amazing performance. Send for 
literature or call for demonstration. 


PRICE ONLY £8-0-0 plus 2/- post. 


SPECIAL OFFER LINES 
| RESISTORS } VOLUME CONTROLS 
High grade 5 watt wire-wound | oo 3-watt 5,000, long 
resistors in following values:— | Ps a mama esto 1600. shore 
5.6 ohms, 33, 47, 62, 100, spindle 
150, 820, 1000, 2,500, Colvern 3-watt 50,000 short 


For forty years the finest record 2,700, 3,300, 3,900, 6,800, | , spindle 


1 meg. less switch 
| 8,200, 12,000. 10k carbon jess. switch 
All at 9d each or 6/- doz. 50k carbon less switch 
500k carbon less switch 


THE GARRARD ENGINEERING | er era | , 
ee Dept. W, 187 LONDON ROAD, MITCHAM, SURREY 


SWINDON - WILTSHIRE | Shop Hours : 9-6.30 p.m. Wednesday ! p.m. MIT 3282 


playing equipment in the world. 
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Ronudbeo “Radiospares components 


delivered absolutely “by return” 


A NEW BOOK 
by G. A. BRIGGS 
with R.E. Cooke, B.Sc. (Eng.) 


AS TECHNICAL EDITOR 


LOUDSPEAKERS 


5TH EDITION 


COMPLETELY REVISED AND 
ENLARGED - NOW 336 PAGES 
230 ILLUSTRATIONS * FINE ART 
PAPER - CLOTH BOUND 
PRICE 19/6 (20/9 Post Free) 
31 Chapters including Sitaneaes 
Reminiscences -Frequency - Directional 
and Phase Effects - Baffles, Cabinets and Horns 


- Electrostatic Speakers - Stereo - Audio Fairs and 
Concert Halls 


Most aspects of the design, construction and use of loud- 
speakers are also covered by test and experience in 
preference to theory and, as usual with this writer, 
the pages are salted with touches of humour. 


Other books by G. A. still available: 
SOUND REPRODUCTION 17s. (18s. 6d. Pest Free) 
PIANOS, PIANISTS & SONICS 10s.6d. (113.64. Post Free) 


Whartedale 


WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 


Telephone: idle 1235/6 Grams: ‘Wharfdel, idle, Bradford 
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83 


youll like the sound of 


“HI-FI” PRECISION-BUILT EQUIPMENT 


u or microphone. 
DPA 10 only £12/12/-. 
DPA 10 with 

unit, £15/15/-. DPA 10 
with pre-amplifier, 
£19/19/-. 


MODEL H4T2 SELF-POWERED AM/FM TUNER 


For clear, clean reception of the B.B.C, high fidelity 
transmissions on the VHF/FM Band and customary 


AND HERE'S THE SUPERIOR TAPE UNIT FOR THE 
SERIOUS ENTHUSIAST MODEL TU1 


ated with deck. 2 speeds— 
bin. /sec. 
£57/15/-. 


DUL ANY LIMITED 
97-99 Villiers Rd., London. N.W.2. Tel.: Willesden 6678/9 


WIRELESS WORLD 
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DEPENDABLE RADIO SUPPLIES LTD. 


12a TOTTENHAM STREET, LONDON, W.1. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road) 
Hours of Business 9-6. 


Phone: LANgham 7391/2. 


MAINS BATTERY AMPLIFIER 
BRAND NEW Ensure perfect clarity 
and faithful repro- 
duction of sound. 
Works from 230 v. 
AC. or 
battery. {0 watts 
output. With one 
mike socket and one 
pick-up socket. Out- 
put matchings 3, 7+ 


, 1-6L6, ’ 
1-Yib, 629C Mallory. 
Dimensions: Front 


£16.15.0 care. 0. f,, eer 

MADE IN U.S.A. ee ~=DYNAMOTOR 
ROTARY 
TRANS- 
FORMER 


REW & 
BOXED 


D.C. input 13.5 v. Output 285 v. at 75 mA. 57/6. 
D.C. input 27 v. Output 285 v. at 75 mA. 37/6. 
O.C. input 12 v. Output 250 v. at 50 mA. 47/6. 
Postage & Packing on each 3/6. 
16 mm. CINE CAMERAS 
(EX AIR MINISTRY) BRAND NEW. SEALED 
CARTONS. Spool carries 25ft. of 16 mm. film. 
Free in U.K. CANNOT BE 
F/3.5 Triple Anastigmatic lens, 
16 frames per sec. Complete with magazine 
and 24 v. motor. 


6 v. car | 


Callers welcome. 


RELAYS Sane 
HIGH SPEED 
ideal for ae athe — 
250+ 250 Twin Coils .......... 
850+ 850 Twin Coils . 
1,000 + 1,000 Twin Coils 
1,700 + 1,700 Twin Coils 
MINIATURE SEALED 
S.T.C. 4184 G.E., 2,5000 2 c/o 
$.T.C. 4184 G.D., 7002, 2 c/o 
Post and packing |! 
EVERY VALUE AND MAKE P.O. 
TYPE 3000 and 600 FROM STOCK. 
ENQUIRIES WELCOMED. 


solid steel. 


! P ‘ 


| Impedance 740. 6-8 


watts output. Weight 
10ib. Size: depth 7}in., 
diam. 10in. Easy fixing. 
Weatherproof spun 
Hammered 
finish. 


PRICE £3/10/- 


| Carriage & Packing 7/6. 


IDEAL FOR SPORTS 
EVENTS, ELECTIONEERING 
AND SOCIAL FUNCTIONS. 


TANNOY 
Ex-Govt. 
RE-ENTRANT 
SPEAKERS 


Impedance 742 
Handling cap. 8 watts 


rica'ee™ 12/6 
Post 3/6. 


Terms: Cash with order | or C 0.D. 


Delivery ex stock Quotations on application. 


H.T. 31 
Input 11.5 v. 
Output 250 
v.at 125 mA. 


H.T. 32 
Input 11.5 v. 
Output 490 
v. at 65 mA. 


AS SUPPLIED TO GOVT. DEPTS. 
AND LEADING MANUFACTURERS 
NEW & BOXED 


‘ROTARY TRANSFORMERS | 
Made by DELCO, LEYLAND, ZENITH, Ete. 


TYPE! 
27/6 
P. & P. 
3/6 
TYPE 2 
37/6 
P. & P. 
3/6 


Type t. Oual voltage 12 or 24 v., input 265 v., 
120 mA. output; 500 v., 26 mA. output. 


Type 2. 12 v. input, 275 v., 110 mA. output; 
500 v 


50 mA. output. 
Both types dual output 
HEADPHONES 


BRAND NEW. Low 
Balanced armatures 8/6 pair 
P&P. 1/6 


O.L.R.2 and D.L.R.5. 


resistance 


Single earpieces 


Here are brilliant permanent 


TRIMMINGS 


iN ANODISED ALUMINIUM, GOLD, SILVER 
AND A FULL RANGE OF COLOURS 


Whatever trimmings you require, 
we can make them accurately and 
attractively, deliver them on time 


Please send ycur enquiries to:— 


FLASH FASTENERS LTD., 


196-197 Bedtord Arenas. Trading Estate, 


pencell 72/-, o.n 


Reproducer. 


Contracts Divison 


p-P 


Four date 1/9. 


TRANSISTORWISE 


p.p. 2/-. 
“RECO” MIDDYGEN THREE (SEE /LLUSTRATION ABOVE) 
% Regeneration contro! 
Weves %& Sonotone 


minature earp 
hermetically sealed high gain Pan —mcae 


Complete kit with 1.5 volt pencell 75/-. p.p. 2/6 


“RECO” TRANSIGEN THREE 


earpiece ot Galanced armature reproducer and 1.5 volt battery 75/- 
fi 


Parts price list, wiring diagrams and circuits 2/6 set of four. Push-pull 
Foreign orders postage extra. 


RADIO EXCHANGE CO. 


27a Harpur Street, Bedford 


“RECO” MIDDY ONE 
(Size 44in. <X hin. x 


*%& Two stage receiver ¥ Sensitivity control 
% Ferrite rod aerial %& Medium and Long Waves 
% Senotone miniature earphone ¥ Drilled 
case. Complete kit with 1.5 volt pencell 37/6, 


lin.). 


* Ferrite ped aerial. % Medium and Long 
e ¥& Red/yell. and Green/yell. 
Complete kit with 1.5 volt 


* RECO” SUPER SPECIAL 
(Size 64in. X 44in. « Ifin.). 
*% Medium, Long and Two Short Wavebands 
Improved high gain ferrite rod serial ¥& 
hree high gain transistors ¥ Sonotone 
Miniature Earphone or Balanced Armature 


“RECO” PUSH-PULL FOUR 
(Size 64in. x 4fin. x Jind 

As above but | with push-pull output stage 

and 2bin. | pl it wit 

standard ae 99/6, op. 2/6 


“RECO” PUSH-PULL 
ADO-Or U NIT 
Case size as above. with 


batteries and 2}in je ane Bo drilled cnee, 
69/6, p.p. 2/6. 


(Size 69° x 49° x 18°) 
Ferrite rod aerial %& Medium and Lon 

Javes (200 to 500 metres and 1,000 to 2000 
metres). ¥& Regeneration control. On test 
this receiver has proved really portable. Com- 
plete with choice of Sonotone miniature 


"Phone :, Bedford 2367 
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DIGITAL FREQUENCY 


MEASURING EQUIPMENT °Y /R/A/G/AIL/ 


For many years acknowledged the leaders in the field of Digital Frequency Measurement, 
RACAL present a selection of equipments unsurpassed in versatility, performance and reliability. 


Instruments are available covering ranges of 10 c/s to 60 Mc/s with accuracies up to + 1 part 
in 10°. Additional facilities for remote In-line Read-out and Digital Print-out ate also offered. 


We describe here a few of the equipments available, complete details of which will be gladly 
supplied on request. 


$A.20. An inexpensive portable instrument which operates as a 
Counter/Timer and Frequency Meter. 4 decade illuminated 
presentation covering range 10-100,000 C.p.s. Accuracy of + 1 
count + 0.005%, five seconds display time, 1 second gate with 
manual control, Auto and Manual reset, self-checking. A versatile 
and popular instrument. 


SA.21A’/B. Measure frequencies from 10 c/s to 1 Mc/s Sine Wave 
and Pulse. The SA.21B has additiona features for time interval 
measurement in the range 3, sec to 1,000 secs. Accuracy of i 1 
count and stability of 1 part in 10° with temperature controlled 
crystal. Six decade illuminated Presentation. 0.1 to 10 secs. samp- 
ling time and variable display time. Self-checking. 


SA.28A/B. Comprises SA.21A/B and SA.33 Convertor Unit. 
Range—10 c/s to 30 Mc/s. 


RA.49, Droitwich Receiver. For use in cases when extreme 
accuracy is required. Tuned to Droitwich transmission with its 
known high accuracy. Also contains its own crystal with stability 
of 1 part in 10° for use when Droitwich transmission ‘s off the 
air, Used in conjunction with SA.21A/B or SA.28A/B it controls 
timing period over which measurements are made, producing 
alternative pulse outputs of 1 Mc/s and 100 kc/s and sine-wave 
outputs at 1 Mc/s and 100 ke/s. 


SA.34. Frequency Converter. Extends upper frequency limit 
to 60 Mc/s when used in conjunction with $A.21 or SA.28. 


In-line Read-out Type SA.67. Repeats measurements indicated 
by RACAL Counters in a form easily read at considerable distance. 
Illuminated 6 digit presentation in lin. high figures. Used with 
Translator Unit Type SA.65 will operate with most RACAL 


Counters. 


Digital Print-out System Type SA.71. 

rapid means of recording permanent printed 

measurements. Entirely automatic in operation with high print.ng 
speed (approx. 60 prints/min.). 


All RACAL counters are built up from standard plug-in 
units, and printed circuitry is widely used. These contribute 
to reliability of performance and ease of service. 


BERKSHIRE 
Telephone: Bracknell! 941 


Cables/Groms: Racal 
Bracknell Berks. 


North England Agent: 
Farnell instruments Ltd., W: industrial Estace, 
York Road, Wetherby, Yorks. T Wetherby 2544 


R AGIA n ngineering Limited SAT ata & Co, 1A Se: Yc Sa, dtr 
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IN SAFETY 
with AVO “PRODCLIPS” 


Safety first every time with these 
patented spring-loaded AVO 
* Prodclips ”’ 
f Cleverly designed for use as insulated 
nan Os Peers prods, they are invaluable for reach- 


1 5 / ing and holding test points which are 
per pair, post free. difficult of access. 


AXYDH xy Avocet nouse - 92-96 VAUXHALL BRIDGE RD. - LONDON - 8..1 
ViCtoria 3404 (12 lines) 


“DIANA? 


world famous 


DYNAMIC 
MICROPHONE — 


Complete with cord and 
magnetic base, 


patent pending £4.4.0 


Have you a Relay Problem? 


“DIANA” 


world famous & aw Typical 3,000 type Relay 


CRYSTAL SX The answer is at your elbow! 


z | Just pick up your telephone and our lon¢ experience is at your service 
MICRO- F : —delivery—applications, etc., etc.—we can help you in all of these 


PHONE , 4 Service is our byword 

. P.O. TYPE 3,000 & 600 Relays 
complete with cord and Relays manufactured to your specification to A.|.D. & 1.£.M.E. Standards 
magnetic base, * COILS up to 80,0002) * CONTACTS up to 8 amp. 
patent £2.18.0 * INSULATION up to Sky. % PROTOTYPES 24 hours 


, *% SPECIALISTS in TROPI- % TRANSISTORISED 
pending, CALISATION RELAYS 


Technical data leaflet on request. 


SOME sO LE AG ENCIES STILL AVAI LABLE | Sub-contractors for Electronic Equipment. 


For further details apply to DEPENDABLE RELAY 
SUPERELECTRONICSLTD CO. LTD. 


8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRimrose 8161 
5 VICLET HILL, LONDON, N.W.8. Phone: MAIDA VALE 0569 Head Office, | 2a Tottenham Street, W.! 


| 
Sie Shiaisaadane | = 


REPANCO HIGH GAIN COILS | POLYTHENE 


ee eee eee ee Dak? - § | | Substantial quantities of Tape for sale—Nat- 
RLF. Z - | 


tree's pair ural and lvory—Thicknesses 0.010” (0.25mm.) to 
0.060” (1.5mm.) Continuous length reels in 
widths of $” to 34”. 


z 
a) 


see epee 
in 


RA 
Red Aerial, Dual Range Type FR1 
ww noe LF. Transformers, Type —¥ (465 Ee *), pair 


fast. saasanssrvme ree usskens'sar' 88 || | AAMWPLEX APPLIANCES (KENT) LTD. 


Send 8.A.R. for latest aes Component Catalogne 
1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
Mali Order and Trade: 


RADIO EXPERIMENTAL PRODUCTS LTD., (RAVensbourne 5531) 
33 Much Park &., COVENTRY. a2 All export enquiries to 
Wholesaic Enquiries and Export: } ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 


REPANCO, LTD., 3, TOWER HILL, LONDON, E.C.3. 
O'Brien's Buildings, 203-269 Foleshill Ré., COVENTRY 
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a 
grggersseseeese see eter rere eseeer 


6G6G 
6H6 


6SK7 
6SL7GT 
6SN7 


epPBeprererssebersercsrrsssscerrrrrerress 


BRAND NEW ORIGINAL SPARE PARTS Vibratory Supply Unit. input 6 v., output 
FOR ARSS RECEIVERS. H.T 230 v. 100 mA. LT. 6 v. in LF ty 


‘ 9in. =x Sin. x 6hin., complete with aerener. 
Please see advertisement December issue. 67,4 vaive. Checked working. €2. P. & P 76 
Avominors in leather case, with — fully 


tested, €5/10/-. Packing and carriage 2/6. oe 5 ry peer 
SCR.522 agar Wy ) including all anderé 


valves, 45/-. 

Telephone Hand Set. Standard G.P.O. 
SCR.522 Receivers, gree inclading all New. 10/-. P. oa t-. = 
valves, 25/. P. & P. ont 


AR88D Receivers, completely 
HRO Mains. peta v. Power rid overhauled and ee £60 and pr res- 
Unit complete with valve. checked, pectively. Completely rebuilt P.V.C. 
P. & P. 5). wiring, €85. 

High Resistance + bea Hallicrafter’s $27 Receivers. 143 Mets 


77-4 
Brand new, ex W.D., ' ype DHR 
10/6 per pair Pap _ Fully reconditioned. cm delivered free working instructions 


Headph Mya 11.5-12.5 v. wae valves €27/10/- 
Low brand new. 
ae Pe Sie: DLR 6/6. per pair. P. & P. Ie Dic ueper 300 200 m 200 mA. D.C. 30/-, postage spiro Se 


and packing 15/-. 
Modulation Transformers (U.S.A. Collins 
solani tans 6.000 ohms. CT., Aw = | Morse Keys, 8 amp. New 2/6. P. & P. I/- 


6,000 ohms, 20 W. 9/6, each, post free. p e RAD | 0 LTD 
Microphone Transformers. Balanced inget . 2 a | Tannoy Loudspeakers. New I5/. P. & P. 3/-. 
¢ 250 ohms. U.S.A. manufacture. 7/6. 


30 o 
oe ee 170, GOLDHAWK RD., | Meine rower suppty Unit tor No. 19 


813, Ceramic Valveholders, 3/- each. P. wireless set. RCA of 
tt. W.12 SHEpherds Bush 4946 | 1isv.ac Brand new, 18. P&P Cl 


[PERSONAL CALLERS WELCOME| 


OSMOR STANDARD COILS 


B=®Single Winding. 
for we tumin. Bias Ose. O08... .cecscees cece 
seeereeerees 


F ppererre 


Si-21 mo/s., with reaction .. 
19-45 with reaction .. 
Aertel for car radio cota. 

or. 


Sa” Sse 190-560 Grid. Coupling 


aeeseeee 


qa tw. Grid, Coup- 
GRD Dan mage ow scion, 9 


le. 


> rr > awe eww 


12-15 
160-175 
_OSMOR RADIO prooucts tTo., as $ BRIGHTON Rone. S. CROYDON. SURREY 
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NOW-—GRAND OPPORTUNITY ! )immeviate 


BRAND NEW AND DELIVERY 
FULLY GUARANTEED AGAINST CASH 
A.M. RADIOGRAM 5 5 WITH ORDER 
E 


CHASSIS, BY VERY 
‘ ONLY WHILE 
PROMINENT MAKER PLUS 10/- CARR/PACKING STOCKS LAST} 

_ = Ps | LW 

a. & &-_.. FEATURES 

ies ae * 5 Valve Superhet. 
% Long-Medium-Short Waves. 
* 3-4 Watts Output. 
%* Ferrite Rod Aerial. 
%*% Latest Type Valves. 
* Dual Controls. 
* A.C. Mains 200-250 Volts. 
* Size 12” Long, 6” High, 7” Deep. 


LEAFLET AVAILABLE ON REQUEST 


LATEST B.S.R. 4-SPEED AUTOCHANGERS Bin. SPEAKER, SUITABLE FOR ABOVE CHASSIS 
PRICE £7.0.0 PLUS 7/6 CARRIAGE PRICE £1.0.0 PLUS 3/6 P. & P. 


SUPERIOR RADIO SUPPLIES LTD. tonconnwete. ru susan na 


ke 
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THE WORLD’S GREATEST BOOKSHOP 


Ee *+ FOR BOOKS # 4 


FOR ALL YOUR TECHNICAL BOOKS 


*That’s what | call quick service—i telephoned 
Foyles at 10 a.m. and the book (although it was out- 
of-print) reached me by the next morning's post.’ 

—A Customer’s Letter. 


| TRANSFORMERS 

| COILS = tarce or SMALL QUANTITIES 
| 

| 


CHOKES rrave enquiries wELComeD 
SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP 
LOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO GP.O., M.OS., L.£.B., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


Vnnnnunnnnnnvuevavaneansueuansnunney nesavucnsndicenseonceesyicovanuueenieeanennnnenannnnnie | 
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TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND | & BAND II! T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue: 
xe Mast Coupling units for 2” Masts 


% Insulators, both Rubber and Plastic 
% Reflector and director rod holders (As illustrated) 
te Masthead Fittings for 3°, 1", I}’ ¥* Alloy Tubing for Elements, Cross 
and 2” Masts. boom and masting 
Send |/- P.O. for the revised, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8 


¥ Band lil Folded Dipoles (As illustrated) 
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Low-frequency 
sine-wave generators 


The December issue of Electronic & Radio Engineer contains a review 


of modern practice in commercial low-frequency sine-wave 
generators. The article describes the circuitry currently employed in 
both the fixed and variable-frequency types of instrument together 
with an indication of the performance obtainable. The article also 
describes how different designs have been evolved for different parts 
of the low-frequency spectrum. 


Original articles by leading authorities are a 
prominent feature of ELECTRONIC & RADIO 
ENGINEER. Regular readership will keep you 
im constant touch with progress in the entire 
field of electronics, radio and television. 


POST THIS COUPON TODAY 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, 5S.£.!. 
Please enter my name as a subscriber to -— 

ELECTRONIC & RADIO ENGINEER fer 12 months 

commencing with the January wsue. I enclose remittance 

£2 9s. (U.S.A. and Canada %7.50). 


ORDERS CAN ALSO BE PLACED THROUGH ANY 
NEWSAGENT 


ARTICLES 
IN THE NOVEMBER ISSUE 
INCLUDE 


Hall Effect in Semiconduc'or Compounds 
Describes the Hall effect in indium-antimonide 


and its application to the design of wattmeters, 
oscillators, flux-density meters and mixer stages. 


pel pn nee ap ER 

ALSO 

=. monthly Abstracts and Refer- 
fear gong A of Scientific 
a FAR 


ELECTRONIC & 
RADIO ENGINEER 
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NOW-—GRAND OPPORTUNITY ! fimmeniate 


BRAND NEW AND DELIVERY 
FULLY GUARANTEED AGAINST CASH 
A.M. RADIOGRAM 3 WITH ORDER 
iS. 


CHASSIS, BY VERY 
: ONLY WHILE 
PROMINENT MAKER PLUS 10/- CARR/PACKING STOCKS LAST; 


~ 


FEATURES 
* 5 Valve Superhet. 
% Long-Medium-Short Waves. 
*% 3-4 Watts Output. 
*% Ferrite Rod Aerial. 
* Latest Type Valves. 
* Dual Controls. 
*% A.C. Mains 200-250 Volts. 
*& Size 12” Long, 6” High, 7” Deep. 


LEAFLET AVAILABLE ON REQUEST 


LATEST B.S.R. 4-SPEED AUTOCHANGERS Bin. SPEAKER, SUITABLE FOR ABOVE CHASSIS 
PRICE £7.0.0 PLUS 7/6 CARRIAGE PRICE £1.0.0 PLUS 3/6 P. & P. 
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THE WORLD’S GREATEST BOOKSHOP 


ES *> FOR BOOKS 4 4 


FOR ALL YOUR TECHNICAL BOOKS 


‘That’s what ! call quick service—i telephoned 
Foyles at 10 a.m. and the book (although it was out- 
of-print) reached me by the next morning’s post.’ 

—A Customer’s Letter. 


We 


| TRANSFORMERS 
| COILS = Larce oR SMALL QUANTITIES 


CHOKES rrave enquiries WELCOMED 
SPECIALISTS IN 


FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO GP.O., M.OS., L.E.B., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 
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TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND | & BAND II! T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue: 
te Mast Coupling units for 2” Masts 


% Insulators, both Rubber and Plastic 
% Reflector and director rod holders (As iflustrated) 
te Masthead Fittings for 2", 1", I}" %* Alloy Tubing for Elements, Cross 
and 2” Masts. boom and masting 
Send I/- P.O. for the revised, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8 


te Band Ill Folded Dipoles (As illustrated) 
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Low-frequency 
sine-wave generators 


The December issue of Electronic & Radio Engineer contains a review 
of modern practice in commercial low-frequency sine-wave 
generators. The article describes the circuitry currently employed in 
both the fixed and variable-frequency types of instrument together 
with an indication of the performance obtainable. The article also 
describes how different designs have been evolved for different parts 
of the low-frequency spectrum. 


Original articles by leading authorities are a 
prominent feature of ELECTRONIC & RADIO 


ARTICLES 
IN THE NOVEMBER ISSUE 
INCLUDE 


Hall Effect in Semiconduc'or Compounds 


semicond 
and its application to the design of wattmceters, 
oscillators, flux-density meters and mixer stages. 


ENGINEER. Regular readership will heep you ELECTRONIC & 


im constant touch with progress in the entire 
field of electronics, radio and television. 


POST THIS COUPON TODAY | RADIO ENGINEER 


TO: ILIFFE & SONS LTD... DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 


Please enter my name as a subscriber to -— ROPE a. ctiiivcsscsssasiniioasunis ibaplaicbbaea nae 


ELECTRONIC & RADIO ENGINEER for 12 months 


commencing with the January issue. I enclose remittance cycA ORY PSM HEE IIE SERIE EEN, SO 


£2 9s. ‘U.S.A. and Canada %7.50). 


ORDERS CAN ALSO BE PLACED THROUGH ANY 
NEWSAGENT 


iL isetis PROBLEMS 


OUT OF 
SOLDERING 


TRADE MARK 


FOR 25 YEARS 
THE BEST ELECTRIC 
SOLDERING IRON 


25 watt Instrument Model (Illustrated) 


RELIABLE 
SPEEDY 
LONG-LASTING 


Leaflets on request from: 


W. T. HENLEY’S 
TELEGRAPH 
WORKS CO. LTD. 


Engineering 

Sales Department, 
$9-62 High Holborn, 
London, W.C.1 

Phone: CHAncery 4361 


AND INSULATING MATERIALS 


ENAMELLED, SILK and COTTON covered Copper 


pra hag ae or Stranded, also La Paper, 


and Plastic Westofiex 
RESISTANCE WIRES. LITZ WIRES. 
MICA, MICANITE ans 
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OPPORTUNITIES 
IN RADIO 


, Get this FREE Book! 


‘ENGINEERING 

OPPORTUNITIES’ 

reveals how you can 

become technically quali- 

fied at home for a highly 

paid key-appointment in 

the vast Radio and Tele 

vision Industry. In 148 

pages of intensely inter 

esting matter, it includes 

full details of our up-to 

the-minute home study 

course in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

I R. EB. City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency and 
General Wireless Courses. 

We definitely Guarantee 


“NO PASS—NO FEE” 


If you’re earning less than {18 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and with 
out obligation. 


BRIT!SH INSTITUTE OF 


ase DIL 


January, 1959 


SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 


WITH OR WITHOUT HIGH- 

GRADE TRANSFORMER TO 

SUIT. These are new — best 

makes, not reconstructed Government 

surplus. Popular types, 6 v. 1 a., 
-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v. 

1 a., 7/6, 12 v. 3 a., 15/-, 6 a. hy 

finned type, 27/6, 24 v. 0.3 

0.6 a., 12/6, 24 v. 1 a, 13 

15/6, 24 v. 3 a., 21/-, 50 v. 1 

50 v. 2 a, 42/-, 130 v. . 

wave, 38/-, 250 v. 300 ma. do., 65/-, 


‘ No. 1, a kit for 

2 v., 6 v., 12 v., 

G) 3 amp. trans- 

e arts, not rub- 

* 4 ish, 52/6, 

a ital unique convec- 

Economy 12 v. 3 amp. kit, no am- 

meter needed, 34/6, p.p. 2/6, all with 
12 months’ guarantee. 


110 v. 1 a. bage., 48/-, 130 v. 80 ma. 
bdge., 21/-. Postage od. extra each. 
former, rectifier, 
ammeter, all 
tor housing for 
same, as illust., 12/6, p.p. 3/-, ditto, 
CHAMPION PRODUCTS 
43 UPLANDS WAY, LONDON, N.21 


CHARGER KITS 

high-grade new 

but 2 amp., 43/-, case 12/6, pp. 3/-. 
Telephone LAB 4457 


AINS 
TESTOSCOPE ~ A Z 


U 


For a on and low 


Sa ing. Standard 

range 100/850 volts A C. 

or D.C. Dual Model: range 1/30 and 100/350 
volts A.C. or D.C. 


Write for interesting leaflet 30F. 
APPLY FOR 16 PAGE BOOKLET POST FREE 1/- 


WEST INSULATING COMPANY LTD. jeccnone : 
2 Abbey Orchard Street, Westminster, S.W.!. Abbey 2814 & 7352 


AMPRETTE 


Popular small amplifier in chassis form for the record playing 

enthusiast who is not able to budget for the majority of Hi Fi 

labels, but does require pleasing quality and reliability at today’s 
best value. 


SINGLE ENDED OUTPUT. LATEST TYPE VALVES 
12AX7, EL84, EZ80. 


VOLUME, TREBLE & BASS CONTROLS 


Suiting all modern pickups; 3-5 ohm loudspeaker; 
200/250v AC Mains. 


€6.10.0d & 3/6 P. & P. CW.O 
E.K. ELECTRONICS, BROTHERTON, KNOTTINGLEY, Yorks. 


S.A.E. all enquiries please. 


JANUARY, 1959 


UNDECIDED? 


The new EMIC control unit provides for both those who have accepted stereo and for 
those who are undecided. The monaural control unit becomes the stereo version simply by 
the addition of some internal components, leaving the external appearance unaltered. 
An additional amplifier is all that is needed to complete the second channel. 


The important stereo controls we provide, as well as the normal range, are dual channel, 
balance and phasing. Stereo inputs are provided for tape head, tuner, auxiliary and any 
known pick-up. Particular attention in the design has been given to the elimination of 
hum, noise and crosstalk, and to providing flexibility to meet all forseeable requirements. 


The new EMIC ultra linear 12-watt amplifier provides reliability and stability in its 
rigid construction which is compact and attractive in appearance. An extremely low level 
of distortion is maintained at full output and hum and noise are greater than 75 D.B. 
down. 


Complete details and technical specification available. Please send S.A.E. 
ELECTRICAL & MARINE INSTRUMENTS CO. LTD., 


54, Station Road, London, E.7. Telephone: MARyland 1821. 


QUICK, EFFICIENT UP-TO-DATE COMPONENT SERVICE 


bailefor TWO-TRANSISTOR POCKET SET POCKET VALVE RADIO oer. 
~~ 47'6 THE “SKY PIXIE” VEST-POCKET TWO- Cen Build 376 


sia 
fi 


RECORD CHANGER AND PLAYER 
BARGAINS! 

B.S.R. MONARCH, 4 «peed, mixer auto- 

changer unit, model UAS. Fully com- 


plete with crystal pick-up, etc. Bread 
ited § Stocks Only. GIrt 


Ei 
i 


f 
i 
li 


F 
it 
if 


S 
q 


: 
i 


i 


changer with Hi-Fi, pick-up. 

in maker's sealed cartons. 

£7/19/6. (Plus post and packing 4/6.) 
“ COLLARO ” 4 — 
player, with crystal , using 
cartridge. OUR Paice a6 6. (Pius 4/- 
post and packing.) 


PRINTED CIRCUIT POCKET 


ay 


sion! 
set, it le exceptionally email in size (4) im. x Sin. x 1)in.) and is « self-contained 

pocket radio that does not need aerial or earth. It has built-in speaker and covers 

medium and long waves. This unique little set CAN BE BUILT FOR ONLY 97/6, 
EVERYTHING INCLUDED! (Pius post and packing 2/6.) All parts sold separately. rm 
Price list, ete., 44. 


CONCORD ELECTRONICS 
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Absolutely No} 
with the VICTOR; 


Covered by British 
and World Patents. 


% Speed in operation 
% Versatility 
% Low-voltage safety and fp 


The VICTOR is revolutionary —it heats the 
work direct by gripping it with the twin arms of 
the tool. Simply press the button, the work in- 
stantly heats up and the solder runs. No pre- 
cleaning — even of oil — is required except where 
the metal has been oxidised previously. 

Operation is from a 6 VOLT supply. 


For heavier materials and work the 6-12 volt 
VENUM Soldering Tool is available. Price 
£4/4'-. 

Trade enquiries invited. 


[Please su; supply VICTOR/VENUM I enclose P.O./cheque value £...... 
(quantity......) soldering tool/s or NAME 
had me free illustrated literature. ADDRESS 


"ALLIED DISTRIBUTING C ay ATION LTD. 
13/17 Rathbone St., London, W.1. 


TECHNICALLY TRAINED BY 
IN RADIO, TELEVISION AND 
ELECTRONICS ENGINEERING 


Opportunities in Radio Engineering and allied pro- 
fessions await the ICs trained man. 1cs Courses open 
a mew world to the keen student. . . 

RADIO TELEVISION ENGINEERING; RADIO AND TV 
SERVICING; RADIO SERVICE AND "SALES; VHF AND 
FM ENGINEERING; ELECTRONICS, Etc. 

1cs Courses give very real help to the man setting up 
his own business or facing a technical career in the 
radio industry. 

Examination Courses for:—British Institution of Radio 
Engineers, City & Guilds Telecommunications, Radio 
Servicing & Radio Amateurs, Postmaster-General Certi- 
ficates (Marine). 

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE 
Build your own 4-valve TRF and 5-valve superhet radio 
receiver, Signal Generator and High-quality Multi-tester. 
FILL IN AND POST THIS 1 C8 COUPON TODAY 

It brings the FREE Ics Prospectus containing full parti- 
culars of tcs courses in Radio, Television andElectronics. 


poem oS toe 
International Correspondence Schools, | 
INTERNATIONAL Dept. 223N, International Buildings, 


i Kingsway, London, WC2 
CORRESPONDENCE 


| same 
SCHOOLS I avoness 


.»- A WHOLE WORLD 
OF KNOWLEDGE for * occuPATiON 
the KEEN STUDENT 
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A. C. SOLENOID type SAM 


Increased Performance 
Continuous 14 ozs. at }” 
Instantaneous to 54 Ibs. 
Same dimensions as Type 
S.A. 

Larger and smaller sizes 
available. Greatly increased 
discounts for quantities. 


Also Transformers to 7kKVA 
3 Phase. 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone : 67-4065 


sewer For the repair of that 


broken or damaged instru- 
ment call in the Donvin 
Repair ‘Crash’ Service and 
(subject to inspection) it can be 
put in sound working order and 
returned to you in 48 hours. 


“% 


All types—any make. 
Quotations by ‘phone or 
wire if necessary. 


DONVIN INSTRUMENTS LTD. 
Midland Terr., Victoria Rd., London, N.W.10. ELGar 787! 


FOR 


DETAILS OF 


MINIATURE FILAMENT LAMPS 


For Signal and Pilot lights, 
for Scale, Dial and Internal 
Hiumination 


WRITE 


VITALITY BULBS LTD. 


Neville Place, London, 4.22 
el: BOWes Park 0016 


STABILIZE your AC MAINS with the finest 
equipment, oat a@ fraction of the normal cost:— 
FERRANTI 71-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS 
Any stabilized output voltage in the range 200-250 v. 
can be selected by plug-board tappings. The selected 
output voltage is automatically maintained constant 
within +4$%, at all loads 0 to 30/37} amps., when the 

ig 4 voltage is varying over the range +8% to 
—! 
Frequency compensated 45-55 and 54-66 ¢/s. 
Excellent output wave-form. 
Can also be used as a variable transformer. 
Unused. Compiete with spares and instruction 
book. 


P. B. CRAWSHAY 


94 Pixmore Way, Letchworth, Herts. Phone 185! 
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THE LITTLE 
FACTORY 
WITH THE 


REPUTATION | 


Taking delivery of a Savage 
Massicore Transformer is a plea- 
It arrives with- 
out fail on the promised day; 
its appearance delights the eye; 
and, electrically, it does exactly 
what you had in mind when you 
ordered it. You can be confident 
that you will never have to replace 


surable occasion. 


a Massicore Transformer. 


YOU CAN PLACE ABSOLUTE 
RELIANCE IN SAVAGE 
MASSICORE TRANSFORMERS 


SAVAGE 


TRANSFORMERS LTD. 
NURSTEED ROAD 
DEVIZES, WILTSHIRE 
Telephone : Devizes 932 


FIDELIA range of hand-built high-fidelity equip- 
ment includes two new models having provision 
records 


parent models they can be used with our stereo- 
phonic amplifiers or a pair of single channe/ 
amplifiers. Aji radio and gramophone controls 
are together simplifying both installation and 
ope ration 

Some other models in our range are:— 

Imperial (Ilvustrated), VHF reception plus the 
full gramophone replaying facilities of a fine 
pre-amplifiertone control unit Price £20. o1 
with our Major 19 watt amplifier £38. 

Major. VHF, Short, Medium and Long wave 
bands, Bass and Treble controls, Gram. pre- 
amplifier for all types of monaural pick-ups 


Price S810 or with our Major 10 watt 
amplifier 


Preciton. VHF tuner anit £15, with pre-ampii- 
fier/tone contro: facilities, 220, or as a amali 
radiogram chassis, 222. 

Fidelia, Mk. 1. Stereophonic amplifier with contro! 
Unit, 225. 


Al Hand-Built in the Fideiia tradition. 


Demonstrations by appointment any time inctud- 
ing weekends. 
Catalogue of high fidelity equip- 
ment willingly on request. (6d. 
for postage is appreciated.) 


93 
introducing the NEW 


de 
parments of 17/8. 


Customers will realise 
that owing to the 
extremely keen prices 
in this special range, 
we are unable to make 
modifications or cut- 


land and Wales 12 
Scotland, N. Ireland 
25/-. 


BRITAIN LEADS THE WORLD IN RADAR 


in their own small way 
A.A. BENDERS have helped. 
IF would learn how they can help you 
* TF having one already, you would learn 
how gr its usefulness can be increased 
by the ition of further accessories, ask 
for a FREE copy of our 6 page FOLDER. 
A POSTCARD MAY PUT POUNDS IN YOUR 
POCKET. 


“eens 


This UNIQUE BENDER 


Something quite NEW! 
Type RO-20 
private research workers and small uni 
FG siete we eonenl docien aed tecch 
to the RX-20 shown above, but is lighter 
and less expensive. 
For 6 page Folder write to:— 


@ A. A. TOOLS » 
197a Whiteacre Rd., Ashton-u-Lyne 
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207, EDGWARE ROAD, oe W.2. Tel: AMB 4033 & PAD 3271 


* PREMIER PORTABLE— 
jae “Aijje STEREO AMPLIFIERS 
STEREO PORTABLE yourself’ and 
p O R T A B L E 9 Premier 1 valve 2} watt Amplifiers  oeekt 


25/19/6. plus pkg. and post 4/6 
MAY BE Amplifier — 2219/6, plus pkg 
and post 5/-. 
BUILT FOR Biliptical 7 x 4in yy £1/1'6. 
plus vkg. and post 


aa Speaker pact pke. and post 
plus 3/- post & pkg. — 2216. 


i a ension Speaker Cabinet matching 
the Premier Amplifier cabinet. 19/6 
Batteries extra. | seen le for either 7x 4in. or Sin. loud- 
veel er 
HT ony. (Type B126) oF | Aico Elttvtical Speaker 8x5, £1/716. 
equivalent. 
‘ PREMIER DE LUXE STEREO 
LT 6 (Type AD 35) or 
equivalent. RECORD PLAYER AMPLIFIER 
This is a 4-valve Stereo Amplifier with 
| tone balance, speaker switch and volume 
i , 2m. long, Sin. high 
% Prealigned iF transformers. ae Se eee 
%& Sin. speaker of che latest type. | 34 watts, 98, plus pkg. and post 4/6 
* Si ly 8 8 44in % Automatic on/off switch op- | De Luxe Portable Contant suitable for 
Size only Bin. x Bin. x in. erated by lid. housing the above Stereo Amplifier 
% Weight including batteries Sib. 4 Designed in our own laboratory. | Toews hag a Hliptical 
¥% 4 valves of the economy type. * ae a od ~~ Tech. | | Speaker, overall size of ate 10h, ’ 
nical informatio' | 13jin. x Gin. deep. Price 7. lus 
* cng and long wave superhet % Components available separately | 5/- pkg. and postage. 
de High Q ; if desired. i pow > ay Changer. $i ie. 
‘8 Fame Sores % Simple to construct, using nor- | plus 5 . 
% High sensitivity on both wave- mal soldering methods. a a 26/196, pio 8 “ke. 
bands. oo Instruction | book 16. i 


DRAMATIC PRICE REDUCTIONS 


SUPERHET maybeduttter £7.7.0 pms | 3/- 
T.R.F. may be built for £5. 10. 0 phi 3}- 


These two receivers use the latest type circuitry 

and are fitted into attractive cabinets 12in. » PREMIER BATTERY EumiuroR 
6}in. x 5}in. in cither walnut or ivory bakelite Housed in two con- 

or wood 1/- extra. Individual instruction books — =e to a 

1/« each, t free replace and 

bial = ¢ B126 Batteries. im. 


| FOR OUR LATEST as ‘aan 
which gives complete SAFETY to the CATALOGUE DK96 


constructor ! | — EE 
These Televisors use a | CONVERT YOUR RADIOGRAM FOR STEREO bIscs 


— —— trans- 
iormer whic ives you | 
complete safety from con- for on ly 


tact with the mains supply STEREO — 
when handling the chassis —_ ee 14. i 
or controls. —— ewe ° 

*, \rne 


%B.B.C. & 1.T.A. 
DESIGN 


Build the “MAYFAIR” TELEVISOR | s€x>34stame |. x! za 


WITH NEW TURRET 
TUNER 


MAY BE BUILT FOR alteration 


of your radiogram is re- 
£33-7-1 1 quired. 
STEREO AMPLIFIER 41212 © STEREO REPRODUC. 
PLUS COST OF C.R.T. STEREO CARTRIDGES TION CAN BE 


from 218 § 
Build in 5 Easy Sta; Full 
Construction details Svaitable. WHARFEDALE SPKR. o 7s 


Instruction Book 3/6 Post Free 814 


PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES TO 
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Limited 
Quantity Only 


THE NORA AM/FM 
RADIOGRAM CHASSIS 


Designed for the American market by a famous 
continental manufacturer. 


CASH £16.19. 6 Pis,7/6 pecking ana 


OR Deferred Terms:— 


This Chassis is of the very latest design and has 
a much wider cover on P.M. than Standard 
Receivers. It has valves plus a full-wave 
Metal Rectifier, piano type push buttons for 
long, medium, F.] an 

tuning on F.M. and ‘A.M. and incorporating 
a Ferrite Rod Aerial for medium and long 
wave-bands, also Gram Pickup switching. 
Output 5 watts. Dial size: 12} x ain. Over- 
all size: 12} x 5§ X 7}in. 


Introducing the 


PHONOTRIX 


BATTERY TRANSISTOR MINIATURE 


TAPE RECORDER 
with Microphone 


ouetet © complete 
on 4 


> 
U2 Torch oe wei only 
-_ A rvtg for 30 minutes. Size 6} 
hin nS plus 5/- 
* pkg. and post. 


Recall ‘Price 


THE PREMIER 


7 WATT STEREOPHONIC 


AMPLIFIER KIT 


PREMIER 3x 3 
STEREOPHONIC AMPLIFIER KIT 


This amolifier ases two 

ECLS2 vaives and 

rectifier 

made for 3 

ohme speakers, one ganged 

tone control and balance 
. Complete set of 


Price £4/19/6. Instruction 
booklet 1)-. Pius = 3/ 
P.a P. 


4 WATT AMPLIFIER 


MAY BE RUILT for 


LORENZ MODEL PL 562 4-speed gram. 


motor. Price £3/13/6. 
(Dept. WW) 207 


le | 


VERDIK Tape Recorder 


A genuine Hi-Fi recorder at a price all can afford. The 
star-studded Verdik 81 tape recorder is made to very 
high standards with rh on t bie -f 

| long-tern, stability. 

| FIVE STAR FEATURE 


- | toon ade record and playback amplifier and 3 head sys- 


parate 
Five valves plus magic-eye level indicator 
High flux interna! speaker. 
range 40 c/s to 12 kjes. 
Corrected anes for playback through your H)-Fi am- 


plifier. 

| Provision for use of externa! speaker 

| complete with 1,200f. tape and microphone 
Price 


gus. 
| Hire Purchase Deposit 10% of 45 ens. Repayments to 
suit you. 


THE CONNOISSEURS CHOICE 
‘OF STEREO EQUIPMENT 


Fo 

AVANTIC SPA II Stereo Amp. 28 ens. 

bance 32-10 10x10 watt, SS 937/10/-. 

| Outfit No. 1 

| Comprising J2-2 pre-amp. and 2 high quality 123 w. am- 


GENEROUS H.P. TERMS AVAIL- 

ABLE. MINIMUM DEPOSIT 

NOW ONLY 10°. REPAYMENTS 
TO SUIT YOUR POCKET! 


LONDON W.2. 
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Mr. Monarch gives you-the 


world’s best deal ! 


{,.oo0 


Choose the ‘gram or player 

ee fitted with the Monarch 

a) b/ 4) and know you're getting 

q/ 4 one you can really trust. 

}Z 4 } The Monarch makes a 
ee. world of difference to 
iy =o music now—and it will be 
just as good in years to 


-¢ FINEST 
or 4 SPee, an «@” 
TOCHANG 


*% Two models to choose from 
%*% Both adapted for Stereo. 


% You'll find a Monarch in 
every good set 


To keep your Monarch 
at its wonderful best insist 
on Ful-Fi replacements. The Stereophonic Ful-Fi cartridge 
plays ail records—Stereo, L.P. and Standard 
Ful-Fi fit all standard pick-ups 
—give old players new life. 


STOCK UP NOW AND GO PLACES WITH 


BIRMINGHAM SOUND REPRODUCERS LIMITED 
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Breakdown with 


The maximum permissible collector voltage of a tran- 
Sistor is usually specified under three sets of conditions: 


A: Minimum collector break- 
down in grounded base 
with open circuit emitter; 


: Minimum collector break- 
down in grounded emitter 
with open circuit base; 


: A more realistic specifica- 
tion — grounded emitter 
with base connected to 
ground through a resist- 
ance or impedance of less 
than some given value. 


When transistors are used with resistive collector loads, 
these cut-off conditions normally represent the position 
of greatest voltage stress on the device, and they 
adequately protect the application. As the current 
increases, the voltage across the transistor goes down, 
and it is possible to draw all normal load lines and still 
remain within the transistor requirements—whether 
expressly stated or implied. 

Sometimes, however, an induc- 
tive load is used with the tran- 


(A)grounded base,emitter o/c Ve 


Inductive Load 


Curve ‘B’ (for condition ‘B’) represents normal aval- 
anche breakdown with the transistor softening at 40V. 
Curve ‘C’ shows that with condition ‘C’ the breakdown 
voltage at low currents remains nearly that of the 
collector by itself, as in curve ‘A’; but as soon as 
additional drive current is applied to give higher 
collector currents, the breakdown voltage rapidly falls, 
and at about 4 amp is only a little greater than that of 
curve ‘B’. 

Thus, if a transistor operated under condition ‘C’ is 
passing 2 amps into an inductive load connected to a 
24V accumulator, and is suddenly cut off so that the 
voltage across the transistor rises above its breakdown 
value of 40V, then the internal dissipation will be 80W. 
Such a peak dissipation is destructive. At 6 amps (and it 
is usually peak currents such as this which occur im- 
mediately before switch-off) the dissipation is 240W. 
TO OBTAIN GOOD LIFE THE TRANSISTOR 
MUST NOT BE OPERATED EVEN UNDER 
TRANSIENT CONDITIONS ABOVE THIS 
REGION OF HIGH CURRENT AND VOLTAGE 
BREAKDOWN. 

Where a power transistor is used in a driven circuit to 
close a relay or contactor, or to 
operate servomechanisms, a 
diode (with or without a series 


+ 100 


sistor in grounded emitter. If the 
transistor has been fully driven 
on its base to, say, 2 amps col- 
lector current and is then sud- 
denly cut off, current continues 
to flow in the collector. The 
voltage across the inductance 
rises in such a direction that this 


60V min. read. for new 
dc. converter transistor 


(C)grounded emitter<3000NRp.- 


(volts) resistance) can be connected 


across the inductive collector 
load and will prevent the 
inductive peak voltage from 
reaching the transistor. In d.c. 
converter circuits, however, it is 
very difficult for the circuit de- 
signer to ensure that the peak 


current is maintained, and the 


transistor is subjected to a con- 
dition of high voltage and high 
current which is never met with 
in ordinary resistive or theoret- 
ical transformer applications. 

The graph shows three curves of 


(B)grounded emitter, base o/c 


voltages on the transistor re- 
main low. Designers of d.c. con- 
verters and similar inductive cir- 
cuits should ensure that the 
switch-off voltage at high current 
does not exceed the maximum 
permissible value for the type of 


collector voltage plotted against 
collector current: Curve ‘A’ (for 
condition ‘A’ above) represents a 
normal diode breakdown: the 
transistor softens at, say, 90V. 


“S +O 


Collector current(amps) 


os transistor which they propose 
using. 


Transistors need to have these characteristics 

5634) % ecified tn their data. Future Muilard data 

(5634) sheets will make limit values on this para- 
meter available to the circuit designer. 


TSO DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON W.C.1 
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Quantity and Quality 


ACTION to meet this country’s present and future 
needs in scientific and technical manpower has 
rightly been directed first to what might be termed 
the logistics of the problem. From this point of 
view the situation is promising. As Mr. Geoffrey 
Lloyd, the Minister of Education, has put it*: 
“The years immediately ahead are of special im- 
portance, for there will be coming out of the 
schools the largest age groups of young people for 
over thirty years. This is a once-for-all oppor- 
tunity for remedying our shortages of skilled man- 
power.” The Government is fully alive to its 
responsibilities and has voted hundreds of millions 
of pounds for the building of new schools and tech- 
nical colleges, and the re-vitalization of the old. It 
has appointed committees and councils to establish 
more certificates and diplomas and to open 
up new routes to technical qualification. Due con- 
sideration has been given to the possibility of trans- 
fer from one course of study to another, so that 
everyone has the chance of finishing an approved 
course even though it may be above or below the 
standard at first thought to be possible. 

There seems little doubt that the numbers 
of students successfully completing the various 
specified courses will be adequate. The quantities 
will be there, but what of the quality? 

The final arbiters of that quality will be the 
customers who buy the goods our industry exports; 
the intermediate judges will be the employers who 
recruit staff from the colleges or send appren- 
tices there to acquire theoretical training. There- 
fore (again quoting the Minister of Education) 

the development programme for the 
technical colleges does not depend only on the 
efforts of the Government and local authorities; it 
needs the full backing and support of industry 
and commerce.” 

This means that employers must be prepared to 
make the effort and find the time to collaborate 
with local technical colleges to narrow the gap 
which tradition has established between the aca- 
demic and the workaday worlds, and to find ways 
and means of developing the qualities of mind 
which lead to original thought and sound judg- 
ment. In particular to decide such questions as 
how wide the basic training should be; and, if there 
is also to be specialization, how narrow and how 
deep? The limitations of human capacity en- 


* Ministry of Education Pamphlet “Britain's Future and 
Technical Education.” 


Wiretess Worp, JANUARY 1959 


force a compromise, but just where the line should 
be drawn must depend on circumstances and will 
change with time. In our view the trend must 
inevitably be towards greater specialization so 
that at least someone in a team knows when the 
rest have only a vague idea. 

Professor E. E. Zepler in his Presidential 
Address last November to the British Institution 
of Radio Engineers had this to say: 


“... Such is the expansion of knowledge in 
almost every field of technology that it is quite a 
hopeless task to cover fully even one branch of 
engineering. This is a fact that can no longer be 
overlooked. Divergence of opinion can only exist 
as to what should be stressed most, general know- 
ledge or depth of understanding. My own opinion 
is that it is the latter we should aim at above all 
things, and we should not be dismayed if, in the 
process, we find that larger parts of the subject are 
not adequately covered. There are plenty of books 
from which the student can acquire a general know- 
ledge, but the ability to think for himself critically 
and objectively, that is something which he will best 
learn from lectures and tutorials and this, therefore, 
should be the foremost aim of inspired teaching. . . . 
The first duty of a university to a student is to 
‘teach how to think’. . . . The method of think- 
ing, the fundamental treatment and the mathematical 
approach are often surprisingly similar in different 
branches of science, so that mastery of one subject 
is a large step towards mastery in others.” 


To those who fear that specialization may lead 
to narrow-mindedness we cannot do better than 
quote the words of Lord Adrian, Master of Trinity 
College and Vice-Chancellor of Cambridge 
University who said at last year’s Annual Dinner 
of the Institution of Electrical Engineers: 


“But personally I have never found that the sub- 
ject a man takes makes very much difference to 
his range of interests; it can be as wide or as narrow 
as you please, whether the man is doing hydro- 
dynamics or Anglo-Saxon. I do not think we can 
widen interest by force. We can do something by 
guile. Colleges and universities cannot help allow- 
ing all the faculties to mix up out of school hours, 
and we are glad to let them do it because it means 
that the chemist may sit next door to the law 
student in hall and talk to him about ry. Some- 
times they do not talk at all and w they do it 
may be about rugby or the Bank Rate; but at 
least they can share their views with people in a 
different line of work so they will not seem quite 
so odd when they get out into an industrial 
concern.” 


Stereophonic Record Pickups 


PRINCIPLES OF CURRENT DESIGNS 


By F. OAKES*, A.M.I.E.E., A.M.Brit..RE., and 


ae the principles of two-channel 
stereophonic sound reproduction have been known 
for some considerable time, acceptable recordings 
on disc, and suitable pickup mechanisms to recover 
stereo information from the disc, have only recently 
become commercially available. The recovery of 


stereo information, i.e., the conversion of a combined 
mechanical signal into two separate electrical signals, 


* Ferguson Radio Corporation 


STYLUS 


LEFT 
COMPONENT 


COMPONENT 


TOTAL MOVEMENT 


COMPONENT 
TOTAL 
MOVEMENT 


RIGHT 
COMPONENT 


Fig. 1. The 45-45 recording system. (a) No modulation, 
(b) left-hand channel only modulated, (c) right-hand 
channel only modulated, (d) both channels modulated in 
phase and with equal amplitudes, (e) both channels 
modulated with opposite phases and equal amplitudes. 


D. V. CHARLESWORTH* 


can be carried out in a number of different ways, 
and a variety of pickup mechanisms have been 
developed, incorporating many ingenious ideas to 
fulfil this function. 

Basic Principles—The fundamental problem of 
two-channel stereophonic reproduction lies in the 
storage and recovery of two sets of information. 
Each of the two sets- corresponds to one channel 
of the system. With tape, the solution is com- 
paratively simple. Two separate tracks are simul- 
taneously recorded on the same tape. They are 
played back. simultaneously although otherwise 
independently. Synchronism is thus ensured and 
simplicity maintained at the expense of using twice 
the area of tape as compared with single-channel 
recording. On disc, matters are more complicated, 
because the two channels have to be recorded in 
a single groove. 

With single-channel recordings the groove is 
modulated in one direction only. A lateral cut is 
used, resulting in a groove of constant depth and 
width (disregarding second order effects). To store 
the information content of both channels in a single 
groove, an additional degree of freedom is required. 
This can be obtained by the use of vertical as well 
as horizontal excursions of the cut; in other words, 
by recording one channel laterally and the other 
in a hill-and-dale fashion. The pickup stylus will 
move laterally if information is recorded on the 
lateral channel only; it will move up and down if 
information is recorded only on the other channel. 
The main disadvantage of this method is its 
asymmetry with respect to the two channels. For 
instance, the vertical rumble component is usually 
considerably in excess of the horizontal component. 
The pickup tracing geometry will also have different 
effects on the horizontally and vertically modulated 
channels. To avoid these asymmetries, a different 
method, called the “ 45-45 system,” has been adopted 
as standard practice for most two-channel stereo- 
disc recordings. This system accommodates the 
two-channel information in a single groove in such 
a manner that symmetry is preserved with respect 
to the two channels, the modulations of the groove 
being at +45° to a vertical tangential plane for one 
channel and at —45° for the other. The phases 
are so arranged that with the channels in phase and 
of equal amplitude a lateral modulation of the 
groove is obtained, whereas a vertical modulation 
results from out-of-phase signals. This system is 
illustrated in Figs. 1 (a) to 1 (e). 

The following facts can be observed when study- 
ing these illustrations: 

(a) When the groove is unmodulated its width 
(at the record surface) and depth are constant, 
and the stylus exploring the groove is stationary. 

(b) When only the left-hand channel is modu- 
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Fig. 2. Errors incurred by 
non-rectilinear excursions 
of the stylus. With the 
dimensions shown the error 
is less than 0.01% of the 
excursion. 


\ ACTUAL 


EXCURSION 


0-05°- > 


EFFECTIVE LENGTH OF STYLUS BAR 


Fig. 3. Mechanical 
component reso- 
lution using separ- 
ate radius bars. 


‘\ 
RIGHT- HAND. VA 
HAN LEFT-HAND 
— _ CHANNEL 


lated, width and depth of the groove vary and the 
stylus moves along a line at —45° to the vertical. 

(c) When only the right-hand channel is modu- 
lated, width and depth of the groove vary, and the 
stylus moves along a line at +45° to the vertical. 

(d) When both channels are modulated in phase 
and equal amplitude, width and depth of the groove 
are constant and the stylus moves laterally, exactly 
as on an ordinary single-channel disc. 

(e) When both channels are modulated 180° out 
of phase and equal amplitude, width and depth of 
the groove vary, and the stylus moves in a vertical 
direction. 

Normally, combined modulations of both channels 
are present, and the stylus moves in a plane at right 
ingles and radially disposed with respect to the disc 
surface; its movement cannot be restricted to a 
single line as in an ordinary lateral pickup (ignoring 
pinch-effect). 

Thus, it can be seen how the individual informa- 
tion contents of the two channels are combined in 
a single groove, and transmitted to a single stylus 
exploring this groove. In order to separate the two 
sets of audio information, the planar movement of 
the stylus has to be resolved into two linear com- 
ponents, each corresponding to the appropriate 
modulation component. 

Mechanical Component Resolution.—For accurate 
mechanical resolution of a two-dimensional move- 
ment into two one-dimensional, independent com- 
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ponents, a complicated mechanical device comprising 
a number of precision-made moving members might 
appear to be necessary. In the case of the stereo- 
phonic pickup, however, the small amplitude of the 
excursions which the stylus has to trace, make it 
possible to reduce this difficulty. Considering a 
bar held at one end and carrying a stylus on the 
other, it can be understood that the stylus will not 
move in a plane but in a curved surface as a stereo 
record groove is explored. The excursions, how- 
ever, are of the order of only 0.00lin peak-to-peak 
or less, and from Fig. 2 it can be seen that to 
trace an excursion of 0.00lin the stylus bar length 
need only be of the order of 0.05in to render the 
error between an ideal planar excursion and the 
actual curved excursion of its movable end negligible. 

A simple but effective system for the resolution 
of stylus-movement into the two stereo components 
can therefore be based on the principle shown in 
Fig. 3. Here, the stylus is fixed to one end of a 
stylus bar which is parallel to a tangent of the 
record groove at the point of contact and pivots or 
flexes round its other end. As the groove is ex- 
plored, the stylus and stylus bar move, moving also 
the radius bars which are held against the stylus 
bar by the reaction of the playing weight. If the 
stylus moves in a —45° direction only, i.e., parallel 
to the right radius bar, only the left radius bar 
will move—and vice versa. For a horizontal stylus 
movement, the two radius bars flex both clockwise 
or both anti-clockwise simultaneously, for a vertical 
movement one will move clockwise while the other 
moves anti-clockwise. In this way, the combined 


motion of the stylus is resolved into two components 
corresponding to the two individual channels. The 


excursions are small compared with the lengths of 
the radius and stylus bars, they will therefore have 
an almost exactly linear relationship to the appro- 
priate components of the stylus movement, and the 
accuracy of resolution will be high. 

As the combined mechanical movement is resolved 
into two appropriate mechanical components, these 
must in turn be converted into appropriate electrical 
signals. This can be done by using Rochelle salt 
crystals. If these are of the so-called “twister” 
type, they will give a voltage output proportional 
to the amount of mechanical twist applied. In the 
mechanism described, one end of such a crystal is 
embedded in one radius arm of the structure shown 
in Fig. 3 and one end of a second crystal in the 
other radius arm. The other end of each crystal 


Fig. 4. Garrard 
stereo pickup with 
part of one crysta! 
cover removed. 
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Fig. 5. Diamond structure resolver. 


is held rigidly. When the radius arms are flexed, 
the crystals are twisted, and appropriate electrical 
signals are generated. This principle provides the 
basic method for the Garrard pickup, a photograph 
of which is shown in Fig. 4. 

Another method of resolution into two recti- 
linear components is the diamond structure shown 
in Fig. 5. This is formed by four rigid members 
joined together flexibly, and pivoting about one 
corner. If the corner opposite the pivot is moved 
in the plane in which the diamond structure lies, 
the two remaining points will also move, but in 
such a manner that a +45°/—45° resolution of the 
initial movement is obtained. This can be seen by 
imagining the bottom moving point displaced by 
a small amount in the direction of the arrow drawn 
as a broken line. Such a movement will cause the 
bottom right arm to swivel round the right corner 
leaving the top right arm stationary. The bottom 
left arm on the other hand will move along its axis 
and will cause the top left arm to swivel round the 
top pivot point. In other words, a movement due 
to modulation in the right-hand channel will cause 
the top left arm to swivel but will leave the top right 
arm stationary. For a modulation in the left-hand 
channel, as shown by the solid line arrow, an 
analogous process will ensue, with the functions 
of the left and right sides exchanged. A vertical 
upward movement of the bottom moving point is 
seen to cause a clockwise movement of the top left 
and an anti-clockwise movement of the top right 
arm. A horizontal or sideways movement will cause 
both top arms to rotate in similar directions. If 
amplitudes are small, a composite movement of the 
bottom moving point will thus be resolved into two 
linear movements of the elbow points, or into two 
swivel-movements of the two top arms, so that the 
resolved movements are linearly proportional to the 
+45° and —45° components of the initial com- 
posite movement. 

This is one of the classical methods for mech- 
anical resolution into two components, and several 
pickups are based upon it. As an example, the 
arrangesnent of the Acos pickup is shown in Fig. 
6. A photograph of the actual device is shown in 
Fig. 7. The diamond-shaped resolver is made of 
a resilient plastic material, and the ends of the 
piezoelectric crystals are embedded in the upper 
arms. ~The notch at the bottom accepts the stylus 
bar where the movement is transmitted from the 
stylus to the mechanical resolver. The plastic re- 
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Fig. 6. Acos diamond structure resolver. 


Fig. 7. Acos stereo pickup with cover removed. 
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Fig. 8. Schematic dia- 
gram of B.S.R. turn-over 
pickup. 


solver is distorted by the movement applied at this 
point, but the excursions are sufficiently small to 
keep the non-linearities introduced to a negligible 
magnitude, allowing only the linear components to 
contribute materially to the resolved output, twisting 
the two crystals. The electrical outputs are there- 
fore again proportional to the appropriate com- 
ponents of the groove modulation. 

An elaboration of this principle is used by B.S.R. 
for the design of a turn-over pickup to play 78 r.p.m. 
single-channel coarse-groove records on one side, 
and both single-channel and stereophonic micro- 
groove records on the other side. Fig. 8 shows a 
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schematic diagram of the working parts. In the 
position shown, the pickup is in the 78 r.p.m. posi- 
tion, and lateral only modulation will twist both 
crystals simultaneously as the stylus moves from 
side to side. If the pickup is inverted, it will 
resolve the stylus movement in a manner very 
similar to that of the diamond-structure. A photo- 
graph of the B.S.R. cartridge is shown in Fig. 9. 

The methods described above are basically two- 
dimensional in that the resolution of a planar move- 
ment is carried out within this same plane. An 
interesting three-dimensional method is shown in 
Fig. 10. Resolution is carried out in planes at right 
angles to the original plane of movement. The struc- 
ture illustrated can be regarded as a corner cut from 
a cube-shaped box: pivoted at the corner point P. If 
the input point A is moved in a plane parallel to 
the BPC plane, resolved outputs can be obtained 
from points B and C. (It must be realised that 
the excursions of the input point are actually con- 
fined to a spherical surface, but for the small excur- 
sions under consideration, this can be regarded as 
equivalent to the tangential plane at the point A). 
Various kinds of input movements and their resolu- 
tion are indicated by the various arrows in Fig. 10. 
For instance, a movement at a +45° slope to the 
verticals corresponding to the arrow drawn as a 
solid line and a right-hand channel only modula- 
tion, will rock the structure about its PC edge keep- 
ing C stationary, but moving B by the same amount 
at 45° to the B-C axis in a horizontal plane, as the 
input point A is moved in the vertical plane. 

This principle is embodied in the Columbia 
Broadcasting System (C.B.S.) stereo pickup shown 
schematically in Fig. 11. The stylus is carried by 
a bar which is made flexible so that the effective 
stylus pivot point is not the point at which the 
stylus bar is clamped (P’), but at P say. Two wing- 
shaped metal vanes are attached to the bar for 
transmission of the output forces to piezoelectric 
crystals. The dotted lines indicate the structure in 
Fig. 10 from which the functions of the device can be 
derived. A photograph of the C.B.S. cartridge is 
shown in Fig. 12. 

A similar principle can be used to obtain resolu- 
tion of the composite stylus movement into appro- 
priate voltage outputs by means of the moving-coil 
principle. Fig. 13 shows two coils of wire at right 
angles to each other and attached to a stylus bar 
going through the line of intersection of the planes 
in which the two coils are situated. The assembly 
is placed in a magnetic field parallel to the stylus 
bar, pivoted at the centre point P, and so oriented 
that the stylus bar, lying along the Z axis, is parallel 


Fig. 9. B.S.R. “Ful- 
Fi’’ pickup with 
mech- 
anism and front 
removed. 
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Fig. 11. Schematic drawing of C.B.S. practical three- 
dimensional resolver. 


Fig. 12. C.B.S. stereo cart- 
ridge. 


Fig. 13. Principle of moving- 
coil three-dimensional resolver. 
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with the record groove at the point of contact. The 
coils, lying in the ZX and ZY planes, respectively, 
are at 45° to the vertical, as shown. If, for instance, 
only the right-hand channel is modulated, the Y 
coil rotates about the X axis but in its own plane 
as indicated by the arrows, whilst the X coil also 
rotates about the X axis, but leaving and re-entering 
its original plane. Thus, only the X coil will cut 
lines of magnetic force, and only the X coil will 
give a voltage output. In this way, the composite 
movement of the stylus produces an appropriately 
resolved stereo voltage signal at the output ter- 
minals. A schematic drawing of such a moving-coil 
pickup made by the Fairchild Recording Equipment 
Corporation is shown in Fig. 14. 

A completely different approach has been made 
in designing the Tannoy “ Vari-Twin” stereophonic 
pickup which is a variable-reluctance device. The 
principle of operation can be understood from Fig. 
15. The stylus bar completes an individual mag- 
netic circuit with each of the four pole pieces. A 
small movement of the stylus bar in the direction 
of the flux lines will therefore increase the air gap 
of one and decrease the air gap of the other mag- 
netic circuit in this particular direction. Such a 
movement will be at right angles to the flux lines 
of the two remaining magnetic circuits and will 


Fig. 14. Schematic draw- 
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Principle of Tannoy variable-reluctance stereo 
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Fig. 16. Tannoy 
“Vari-Twin"’ stereo 
cartridge. 


leave their air gaps virtually unchanged. If the 
windings are so connected that the e.m.f.’s intro- 
duced by a movement in the direction of flux for 
one pair constituting one channel add, then the 
second-order gap changes due to the movement at 
right angles will produce e.m.f.’s of opposite sign, 
so that the errors tend to cancel out. Movement 
of the stylus bar in the A direction produces e.m.f.’s 
in coils 1 and 3 with the following polarities:—coil 
1: F+,G—;coil3: F—,G+. Similarly, movement 
in the B direction produces e.m.f.’s in coils 2 and 4 
with the following polarities:—coil 2: F+,G—; coil 
4: F—,G+. Thus movement of the stylus bar in 
the A-direction will result in an output from 
terminal 3, in the B direction in an output from 
terminal 1. A composite movement will be resolved 
and appropriate voltages produced at terminals 1 
and 3, terminal 2 being earthed. When playing 
single-channel fine-groove records, terminal 3 is 
earthed and the output obtained from terminal 1. 
A photograph of the Tannoy cartridge is shown in 
Fig. 16. 

Apart from fulfilling the function of resolving the 
mechanical input and converting it into appropriate 
electrical voltages, the mechanisms discussed above 
must be of such construction and weight as to be able 
to track the groove faithfully and without causing 
damage to the record. This means that the stylus 
assembly mass must be small, and its compliance 
must be large. The stylus should be so dimensioned 
that it rides on the walls of the groove without 
touching the bottom. Ideally, the stylus should have 
a tip radius between 0.0005 and 0.0006in, but up to 
0.00075in radii are used for compromise styli to 
play stereo as well as single-channel fine-groove 
gramophone records. The groove angle is nominally 
90° and the bottom of the groove radius about 
0.000lin. The modulation is normally so arranged 
that the right-hand sound channel corresponds to 
the groove wall which faces the axis of the disc. 

The performance which is obtainable with stereo- 
phonic records and pickups is not quite up to the 
standard of the best single-channel records at the 
present time. But although there is still room for 
improvement, the results achieved are most en- 
couraging. In spite of the lesser fidelity, a far greater 
impression of realism is, in our opinion, achieved 
by the use of stereophonic reproduction, making 
worth while the effort and ingenuity that has been 
set to work to bring this new venture in sound 
reproduction within reach of the general public. 

The authors are indebted to the manufacturers 
of the pickups, the mechanisms of which are 
described, for their assistance in providing material 
for the preparation of this article. 
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JAPAN’S RADIO INDUSTRY 


THE recent announcement that Japanese transistor receivers are now 
permitted to be imported into this country has re-focused attention 
on the rapidly growing radio and electronics industry in Japan. A 
five-year plan for the industry, drawn up by the Ministry of Inter- 
national Trade and Industry, envisaged a total production of £195M 
in 1958 increasing to £446M in 1962. 

During the five years over 13M sound receivers are to be manu- 
factured, of which about 50 per cent. will be for export. The value 
of sound receivers produced during the period is planned to increase 
from £28M in 1958 to £46M in 1962. Transistor receivers form 
about 40 per cent. of the overail total. Japan produced 5.5m. transis- 
tors in 1957 and it is expected that the 1958 figure will be over 14M, 
rising by 1962 to some 70M. 

There are, at present, something over a million television receivers 
in use in Japan. The industry’s output for 1958 was expected to be just 
under a million receivers, and during the five-year period just under 
7M. The plan provides for an overseas market of over 600,000 tele- 
vision sets during the period. The output of cathode-ray tubes is to 
go up from £13.5M to £34M. It is interesting to note that of all the 
figures quoted in the five-year plan only one, for radar, shows no 
increase, remaining at just under £500,000 for each of the five years. 

To foster the export of radio and electronic equipment the Ministry 
waives the tax on income from exported goods and grants funds for 
the survey of overseas markets. 


The first consignment °f Japanese 
transistor portables imported by 
Winter Trading Co. on arrival by 
B.0.A.C. at London Airport. 


Testing Multi-wire Cables 


A SMALL portable test set for “vetting” multi-wire 
cables in situ, or prior to installation, was demonstrated 
recently by de Havilland Propellers. Designed initially 
for testing cable looms in aircraft the possibility of it 
having applications wherever multi-wire cables were in 
use subsequently became apparent. Many such cables 


are employed in radio and radar installations at airports, 


in vehicles and elsewhere. Testing is carried out from 
one end of the cable but access is necessary to the 
remote end where the cable has to be fitted with a special 
adaptor. If the conductors of the cable have different 
destinations at the remote end the tester can still be 
used provided all leads are joined to a common point, 
such as earth. 

The cable to be vetted is joined to the test set by a 
multi-way connector and testing is initiated by press- 
button switches, one for insulation test and another for 
continuity check. The unit selects each core of the 
cable in turn, applies a test voltage and samples the 
current, if any, flowing in it. 

A transistor d.c. to a.c. convertor generates a 1-kc/s 
square wave which is rectified and provides 500 volts d.c. 
for insulation test and h.t. for two cold-cathode trigger 
tubes (Z803U), also a low-voltage current for continuity 
testing. 

One Z803U is used as a timer 
for pulsing the selector mechanism 
and the other for sampling the cur- 
rent flowing in the cores under test. 

This current flows through a resis- 
tor and the volts dropped across it 
are applied to the trigger tube. If 
the insulation resistance is below a 
predetermined value (normally less 
than 2.5M®), the voltage across the 
source resistor will rise to a value 
sufficient to trip the sampler +“ 
tube which then energizes a relay 
and stops the selector mechanism. 
The identification letter of the 
faulty core which brought the test- 
ing sequence to rest is illuminated 


Automatic multi-wire cable tester 
(de Havilland). 
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and can be seen through one of the inspection windows. 

On successfully completing a test sequence the 
mechanism stops and an indicator lamp, which was 
illuminated when the testing commenced, is extinguished. 
Re-starting the test sequence is effected by a third press- 
button switch. 

Continuity testing is carried out in a similar way 
except that the absence of current through the source 
resistor is made to trip the trigger tube. 

Two transistor speech — are incorporated and 
used to provide two-way telephone communication be- 
tween the ends of the cable, a useful facility when test- 
ing very long cables. 

In portable form operating power is provided by a 
24-volt unspillable accumulator housed in a container 
clipped on to the base of the main unit. This gives 
16 hours of operation on a single charge. At fixed sites 
where a.c. is available the battery unit can be replaced 
by a mains unit of the same size. 

A test sequence covers 25 conductors but a larger 
number can be handled by means of special adaptors. 

The equipment measures llin x 6in x 8}in, weighs 
19 lb and is made by de Havilland Propellers Ltd., Hat- 
field, Herts 


LEARNING MACHINES 


NEW ERA OF CONTROL SYSTEMS FORESHADOWED AT N.P.L. SYMPOSIUM 


BR certain aspects the symposium held recently 
at the National Physical Laboratory on “The 
Mechanization of Thought Processes ” had links with 
the Electronic Computer Exhibition (reviewed on 
page 17 of this issue). But broadly speaking the 
machines which formed the real centre of interest 
at Teddington were totally different from those on 
show at Olympia. The electronic computer is cap- 
able of doing arithmetic at incredibly high speeds, 
but it is a passive slave whose actions have to be 
determined in advance by a human programmer. 
The jargon word for it, borrowed from philosophy, 
is “deterministic.” By contrast, the machines des- 
cribed at Teddington were capable of solving prob- 
lems which the designers themselves could not solve. 
As distinct from the “deterministic” computers 
they worked on “ probabilistic” principles, rather as 
human beings do when making intelligent guesses. 
The main practical interest in these “ intelligent ” 
machines is the possibilities they seem to offer of 
new and advanced forms of process control in indus- 
try, as well as automatic piloting in aircraft and so 
on. In particular, the ones known as “learning 
machines ” have the advantage over existing control 
systems of being able to profit from past experience 
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sures and flow-rates are regularly monitored and the 
information is used by the “controller” to make 
suitable corrections to the process. The transducer 
on the right measures to what extent the final pro- 
duct has the desired properties (which might be, say, 
quality or quantity). 

So far this is quite conventional, but the “ control- 
ler” also contains a “randomizer,” the purpose of 
which is to try different methods of interpreting 
the measured information. More precisely it varies 
the values of the mathematical functions by which 
the controlling signals are related to the monitoring 
signals. 

When the final product tends towards the desired 
properties as a result of a fortuitous trial by the 
“randomizer,” the transducer on the right causes a 
signal to be sent to the “ controller” which reinforces 
the control action leading to this result. If the pro- 
duct tends in the other direction because of an un- 
lucky random trial, an inhibiting signal is sent to 
reduce the control action giving rise to the unwanted 
tendency. This “approval” or “disapproval,” as it 
were, of the randomly selected control patterns may 
also be made partly a function of the raw material 
properties, as indicated by the transducer on the 
left. 

Thus the learning system ad- 
justs itself, not, as in a conven- 
tional control system, by using 
predetermined functions of the 
physical variables, but by using 
any convenient functions which 
lead to optimum conditions in 
the final product. 

The terms “reinforce” and 
“inhibit” used in the foregoing 
are just convenient words to des- 
cribe the processes concerned. 
Dr. Andrew suggests several diff- 
erent methods of instrumenting 
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Block diagram of an industrial process controlled by a learning machine 


by a trial-and-error method of working. As a result 
they should be capable of controlling industrial or 
other processes which do not lend themselves to pre- 
cise mathematical analysis. 

In essence the mode of operation of the learning 
machine is to tentatively try various patterns of con- 
trol action in a random fashion and to reinforce those 
which give satisfactory results and inhibit those 
which give unsatisfactory results. 

An outline illustration of how this would work in 
practice was given at the symposium by A. M. 
Andrew in his paper “Learning Machines.” The 
block diagram shows the essentials of a continuous- 
process industrial control system with raw materials 
flowing in on the left and the final product emerging 
on the right. Variables such as temperatures, pres- 


them in his paper. Some are 
based on the conditional prob- 
ability computer described 
briefly in our September, 1958, 
issue (p.439). The method here 
is to discover on a statistical basis what patterns of 
control action (applied to some of the computer in- 
puts) are associated with goal-achievement signals 
from the final-product transducer (applied to another 
input). This type of computer, however, works on a 
two-state “yes-no” principle and is not really suit- 
able for continuously varying quantities. 

A more straightforward method of association, 
which Dr. Andrew is hoping to use in practice, is 
based on correlation computing*. Here the idea is 
to making running correlations between the degree 
of goal-achievement in the final product and the 
values of the random mathematical functions tenta- 


by James Franklin, in 
issue, for kground to this 
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technique. 
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An “ intelligent ’’’ mechanical tortoise following a boundary 
by means of a learning machine (connected to the wires 
leading off to the right 


tively tried out in the “controller” of the block 
diagram. If there is a positive correlation between 
the variation of one of these values and the varia- 
tion in the final goal-achievement then the learning 
system increases the value concerned (i.e. reinforce- 
ment). Conversely if there is negative correlation 
the learning machine decreases the value (inhibition). 


As was mentioned in the September, 1958, issue 
the conditional probability computer has been 
demonstrated, purely for illustrative purposes, as the 
“brain” of a. mechanical tortoise which follows a 
complicated boundary between black and white 
areas (see picture). Here the learning system forms 
associations between the “black” or “white” sig- 
nals the tortoise picks up from its photo-electric 
receptors and the corresponding signals indicating 
the “right” or “left” movements which it makes 
to regain the boundary. As in the industrial process 
control system, the correct associations are formed by 
applying reinforcing or inhibiting signals to the con- 
trol patterns according to the degree of goal-achieve- 
ment (in this case, regaining the boundary). Thus 
the tortoise can learn different patterns of associa- 
tion between its sensory perceptions and its motor 
activity. As a result it can cope with situations such 
as reversal of the positions of the black and white 
areas or reversal of the steering linkage. 


Similar flexibility of action is achieved by this 
type of learning machine in another sphere of “ in- 
telligent” automation—the recognition of patterns. 
This will have practical application in devices for 
translating, say, hand-written characters into speech 
or print, speech into typescript, or similar visual 
or acoustic stimuli into mechanical activity. The 
great problem in pattern r ition is to be able 
to imitate the human faculty of recognizing patterns 
even if badly distorted or placed in unfamiliar posi- 
tions or circumstances. Most people can recognize 
Vv in a normal line of type as being an A upside- 
down, but a character-recognizing machine working 
on purely “ deterministic 18 2 ange il would, with 
all due respect, be completely lost. Not so a “learn- 
ing” character recognizer of the kind now being 


+ “Reading by Electronics,” Wireless World, April 1957 issue. 
t See “The Nuffield Foundation Thirteenth Report,” Oxford 
University Press (1958), page 2. 
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developed by W. K. Taylor¢ at University 
London. Here the general princi is that 
machine learns to classify a np istorted or un- 
familiar versions of the patterns with the normal 
forms, so that on the occasions when a distorted or 
unfamiliar version is presented to the recognizer it 
still gives the correct output signal. 

En machine uses a matrix of photomultipliers as 

“eye” to analyze the pattern presented into small 
black and white areas. The learning mechanism 
itself, based on a study of the octopus, consists of 
30 electronic units which are really analogues of 
nerve cells. These are connected together to per- 
mit an action corresponding to the “ facilitation of 
synapses ” which is thought to be a possible basis 
for learning in animals and humans. It simply 
means that certain junctions between nerve cells 
have their ability to transmit nerve impulses in- 
creased by the process of learning, and the pattern 
of these “ facilitated” transmission paths is a stored 
representation of what is learned—a memory. 

Such a learning machine as this is already too 
cumbersome for practical character recognition— 
not to mention the new version with 4,000 model 
nerve cells which Dr. Taylor is now building. But 
once a pattern of transmission paths has been 
learned for a particular character-recognizing ap- 
plication, this can be built into a much simpler 
machine as a permanent and static “memory.” 

A small machine of this kind, which can be con- 
sidered as a “frozen” version of the learning 
machine, with no ers of self-improvement, was 
described by Dr. Taylor in his paper “ Automatic 
Control by Visual Signals.” Instead of the photo- 
multiplier “eye” it uses a television-type scanning 
system, but it does not, like certain other character 
recognizers, analyze the picture elements on a two- 
state basis which says that each one is either “ black ” 
or “white.” It preserves the analogue nature of 
the picture elements, containing as they do varying 
proportions of black and white, right up to the final 
stages of the recognition process. This is claimed 
to give improved results because the output signal 
produced by a distorted character is only reduced 
in approximate proportion to the amount of distor- 
tion and still remains active unless the pattern has a 
new significance or reaches 100% distortion. 

Incidentally, those purists who object to anthro- 
pomorphic terms being applied to mechanical de- 
vices would have been highly shocked at this sym- 
posium. Words like “ thinking,” “learning,” “ in- 
telligence,” “ memory, on recognition ” were bandied 
about quite freely by scientists who (some might 
think) ought to have known better. It was prob- 
ably Dr. A. M. Uttley (Superintendent of the Con- 
trol Mechanisms and Electronics Division of the 
N.P.L.) who set the tone of the occasion. He re- 
marked right at the beginning that if we allow such 
terms as “ flying” applied to aeroplanes there was 
no reason to object to “thinking” applied to certain 
other machines. Somebody else, by way of support, 
whispered “calculating ” —no doubt remembering 
the electronic computing machines at Olympia. 


computers. A year’s 


Radio Hobbies Exhibition 


Wide Field Covered by Amateur and Commercial Exhibits 


a R.S.G.B. stands held some examples of equip- 
ment showing an exceptionally high degree of 
craftsmanship. The winner of the Silver Plaque 
Award for the most outstanding piece of amateur- 
built equipment in the show was K. R. Clarke 
(G3KRC); for a set of unit-constructed test equip- 
ment comprising: 24 in. c.r.o. with pushpull x and 
y amplifiers and a crystal calibrator, sine-wave 
oscillator (3c/s to 300kc/s), am./f.m. signal 
generator with crystal check, valve voltmeter, r.c. 
bridge, 22-range multi-meter, and power supplies for 
the individual units, all dovetailed together to occupy 
a volume only 13in X7in X 20in. 

The item which caught our eye in the Mobile 
Group’s display was C. H. L. Edwards’s (G8TL) 
multi-band equipment. This is made up of beauti- 


C. H. L. Edwards's mobile equipment in position in his car. 
(Since this photograph was taken the microphone has been 
fitted to a floor stand so that it can be swung out of the 
way when not in use.) 


Silver Plaque Award winning entry—K. R. Clarke's unit- 
constructed test equipment. R.C. bridge is at rear and 
plaque conceals valve voltmeter. 
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fully-engineered units, the 160m to 10m transmitter 
and receiver being fitted with plug-in pre-aligned 
coil boxes for each band. The transmitter uses a 
Tesla oscillator (this resembles a Colpitt’s with the 
feedback taken from a capacitive potentiometer in 
one leg of the capacitive network across the coil) 
which gives good frequency stability: the power 
unit utilizes separate motor-generators for receiver 
and transmitter and it includes an a.c. power pack. 

The V.H.F./U.H.F. Group caters for amateurs 
with interests mainly in the allocations above 
30Mc/s. Two items noticed here were H. F 
Smith’s (G2DD) neat and small transmitter/ 
receiver with plug-in “front-end” and transmitte: 
sections and a 3-cm test bench (D. Hayter, G3JHM) 
The receiver section of G2DD’s gear is a triple 
superhet, the i.f.s being 28-32Mc/s_ (tunable), 
7.3Mc/s and 465kc/s, and it includes a noise limiter. 

The Armed Services were represented—the Royal 
Navy by the Royal Naval Reserve, the Army by two 
Royal Signals Regiments (one regular, the other 
T.A.) and a club station, and the R.A.F. by the 
Royal Air Force Amateur Radio Society. An attrac- 
tion to potential recruits to the R.N.R. is the fact 
that a modified CR100 receiver fitted with a small 
(S-W) transmitter is loaned to ratings who qualify 
as an “ Operator 2nd Class” so that training may be 
carried out at home. 

On the R.A.F.A.R.S. stand was a self-contained 
s.s.b. exciter built by J. B. Smith (G3HSR) for the 
headquarters station, G8FC. This exciter uses the 
outphasing method of modulation and the output 
stage (829B double tetrode) can provide up to 100-W 
output with an external power supply (25W with 
internal power supply). G3IRS (like G8FC, from 
R.A.F. Locking) was operating on two metres at the 
exhibition as G3IRS/A. With a 150-W output, this 
station, near Weston-super-Mare, works a regular 
schedule with PEIPL (Holland)—350 miles away. 

The field of television was represented by the 
British Amateur Television Club and Bush Radio, 
Ltd. The B.A.T.C. were producing some excellent 
pictures with a camera made by J. Jull (G3MHZ). 
This is fitted with a lens turret and uses a 1-in 


Jason a.f. oscillator. Twin 
gang capacitor forms tuning 
element in Wien-bridge 
circuit. 
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Right: H. F. Smith’s small transmitter! 
receiver. Left-hand chassis (slightly darker) 
is receiver ‘* front-end ’’; right-hand unit (to 
right of Belling-Lee socket) is transmitter. 


S.S.B. exciter built for G8FC (R.A.F.A.R.S.) by J. B. Smith. 
9Mc/s crystal oscillator beats with v.f.o. to cover amateur 
bands 


Staticon tube: the camera timebases are used also 
for the “electronic viewfinder ”—an MW13/35 tube 
mounted on the camera. Several improvements 


have been made in the Bush receivers, one being 


“ balanced-waveform” dynamic convergence. Pre- 
viously convergence adjustments were difficult 
because altering the convergence’ waveform changed 
its mean level and this upset static convergence. 
The balanced-waveform principle utilizes a wave- 
form which is held symmetrical about a mean level: 
an alteration occurring in the current waveform 
does not change this level so that the mean current 
through the deflector coils, and thus the static con- 
vergence, is not affected. 

Those who prefer to make up equipment from a 
kit of parts were given a wide choice at the exhibi- 
tion. Jason were showing several new instrument 
kits including a valve voltmeter, an f.m. “wobbu- 
lator” and an a.f. oscillator. The af. oscillator is 
a capacitance-tuned Wien bridge with a cathode- 
follower output and a squarer (cathode-coupled 
flip-flop). This, like most of the Jason equipment, 
is housed in a very neat grey-green case having a 
surround which projects far enough to protect the 
front panel and controls. 

On the Heathkits stand (Daystrom, Ltd.), equip- 
ment shown included a 2x 8-W stereo amplifier, a 
loudspeaker enclosure and two transmitters. One 
of these, the DX100, gives a nominal 100-W output 
or telephony in the 160m to 10m amateur bands. 
A Clapp v.f.o. is used with provision for crystal 
operation and a s.s.b. adapter: band selection is 
accomplished by a single knob. 

On the Stentorian stand a 300-mW transistor 
amplifier was producing an impressive volume. 
This is designed to cover the range 100-7,000c/s 
and it uses a pushpull OC72s to feed directly a 
30-2 loudspeaker. The audio input required for 
full output is about 0.3V and the amplifier is avail- 
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DX100 (Heathkit) | 5-valve 100-W transmitter for amateur 
bands. The Modulator uses a pair of KT88s in the af 
output stage. 


able either as a “wired” printed-circuit board re- 
quiring only the fitting of the four transistors or 
as the board alone. Another kit which would be 
suitable for the beginner is the Cossor 701K f.m. 
receiver. This, complete with a 10in x6in loud- 
speaker, costs £15 15s and takes about 10 hours 
to assemble. A spare piece of printed-circuit board 
is included for the constructor to practice soldering. 


6.E.C. “Octagonal Periphenic” 


Introduced at the Northern Audio 
Fair by the G.E.C., _ the 
** Octagonal Periphonic ’’ loud- 
speaker system illustrated here 
has had its cabinet vertically cut 
in half to show the loudspeaker 
positions and interior construc- 
tion. A rectangular pipe, 
together with the port at the back 
near the top of the pipe and 
cabinet, provide an air load at 
low frequencies for the speakers. 
As in the original ** Periphonic "” 
system, a considerable reduction 
in second harmonic distortion at 
low frequencies is obtained by 
mounting the two speakers front 
to back and, in addition, con- 
necting them out of phase. 


WORLD OF WIRELESS 


TV in Orkneys 


TEMPORARY transmitters having been installed 
at the sites of the two proposed B.B.C. television 
stations in N.E. Scotland, the stations are being 
brought into service before Christmas. The Caith- 
ness station at Thrumster, near Wick, came into 
service in Channel 1 on December 15th. The 
Orkney station at Netherbutton was scheduled to 
open a week later in Channel 5. Both transmissions 
are vertically polarized. 

The Thrumster station will receive its programmes 
by radio from the Meldrum station. The pro- 
gramme for the Orkneys transmitter will eventually 
be picked up direct from the Thrumster station, but 
while this transmitter is operating on low-power it 
has been necessary to set up a microwave relay 
station to convey the programme from Thrumster 
to the Orkneys. 

The temporary stations will serve Kirkwall and 
Wick and their immediate surroundings, but the 
permanent transmitters, due for completion by next 
autumn, will serve almost the whole 43,000 popula- 
tion of the Orkney Islands and Caithness. 

A temporary v.h.f. sound transmitter operating 
on 93.7 Mc/s has also been installed at the Nether- 
button site. 


Exhibition 


AS already announced, the Physical Society’s forty- 
third exhibition of scientific instruments and appara- 
tus opens at the Royal Horticultural Society’s Halls, 
Westminster, on January 19th for four days. Tickets 
are obtainable free from exhibitors or the Society. 


Physical Society 


ANGELA FIRMAN who, ‘at /8, recently obtained the P.M.G.'s 
first class certificate in radiotelegraphy after studying at the 
North Eastern School of Wireless Telegraphy, Bridlington, may 
now serve as a marine radio officer. Although she is the only 
woman in the U.K. to hold a valid first class certificate she is 
not the first to do so; Mrs. G. M. Bond (née Vale) obtained one 
in 1948 from the Colwyn Bay Wireless College. 
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A large number of universities, hospital physics 
departments and research organizations are par- 
ticipating in the Exhibition in addition to the manu- 
facturers listed in our last issue. Incidentally, it is 
regretted that two manufacturers in our field were 
omitted from the list: Advance Components and 
Decca Radar. By invitation of the Society, a col- 
lection of instruments from Swedish universities and 
research organizations is being shown. 

Readers unable to visit the show may like to 
obtain the Exhibition Handbook, which is a valuable 
book of reference on scientific instruments and is 
available from the Society (1, Lowther Gardens, 
London, S.W.7) at 6s (postage 1s 8d). 


Student Exchange 


THE eleventh annual report of the International 
Association for the Exchange of Students for Tech- 
nical Experience records that 5,394 students were 
exchanged between 24 member countries during the 
summer vacation last year. This brings the total 
since the scheme was introduced to nearly 40,000. 

Germany heads the list of countries, having sent 
998 students abroad last year and received 1,023 from 
other countries. From the U.K. 774 students went 
abroad and we received 829. 

Although in the report radio and electronic 
engineering is covered under the heading electrical 
engineering, it is obvious from the list of companies 
accepting students both in this country and abroad, 
that many of the 855 “electricals” (which was the 
second highest category in the table of “ Academic 
Spheres of Influence”) are taking light-current 
engineering. 


Welsh V.H.F.—The opening of two new stations at 
Llanddona, Anglesey, and Liangollen, Denbigh., on 
December 20th brings the coverage of the B.B.C. v.h-. 
sound service to approximately 92% of the population 
of Wales. Llanddona, replacing the temporary v.h-f. 
transmitter at Penmon, radiates on 89.6, 91.8 and 94 
Mc/s, with an e.r.p. of 2kW. Llangollen’s carriers are 
88.9, 91.1 and 93.3 Mc/s and its e.r.p. 6kW. The B.B.C. 
now has 17 permanent v.h.f. sound broadcasting stations 
in use, all of which use vertical polarization. 


Space Research.—The International Council of Scien- 
tific Unions has set up a Committee on Space Research 
(COSPAR). Seven countries, including the U.S.S.R., 
and the US.A., and a number of international bodies 
were represented at its first meeting in London in 
November, at which Professor H. S. W. Massey, of 
University College, London, was elected to the execu- 
tive committee. 


A.T.E.C.—A council, to be known as the Air Trans- 
port Electronics Council, has been formed with repre- 
sentatives from the E.E.A., the Society of British Aircraft 
Constructors, B.O.A.C., B.E.A., and British Independent 
Air Transport Association. Its aim is the “ standard- 
ization of civil aircraft radio equipment and systems 
installations and to promote development of systems for 
future air operating requirements.” J. Simpson, of 
International Aeradio, has been appointed secretary of 
the Council, which ‘has offices at 37, Park Street, 
London, W.1 (Tel.: Hyde Park 5024). 
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Marine Radio Telephony.—The third station vid- 
ing a v.h.f. radio-telephone link between U sub- 
scribers and ships comes into service in January. It 
will epereer thous she Bilin, tebe Of Wank, euation ond 
will cover ships within a radius of about 50 miles from 
St. Catherine’s Point. The frequencies to be iy 
are 156.8Mc/s ( and a two-frequency traffic 
channel using 161.85Mc/s % transmission and 
157.25Mc/s for reception. Similar facilities are already 
provided in the Firth of Clyde and from North Foreland 
and further services are for the areas covered 
by the stations at Lands End and Mablethorpe 
(Humber), 

Mullard Amateur Award.—A yearly award of equip- 
ment or books to the value of £25 is being presented 
by Mullard to the U.K. member of the R.S.G.B. who 
has “through the medium of amateur radio during the 
preceding calendar year rendered outsianding personal 
service to the community by his os endeavours or by 
his own example of fortitude and courage.” Nomina- 
tions for the award, to be presented in April, must be 
submitted by three ‘members of the society in January. 


R.S.G.B, Report for the year ended last June, pre- 
sented at the annual meeting on December 12th, records 
for the second successive year an increase in member- 
ship. The increase was 600, giving a total membership 
of 10,095. At the end of last June there were 8,190 
amateur sound licences in force in the U.K. and the 
holders of 5,898 were members of the society. 


R.A.F. Signals.—The status of No. 90 Signals Group 
has been raised to Command level and will in future 
be known as Signals Command with its henionesnets at 
Medmenham, Bucks. The present Air Officer Com- 
manding, A.V-M. L. Dalton-Morris, is continuing in 
command of the formation, 


obtainable from E. J. F. C. Hogg, 57, Hendham Road, 
London, S.W.17. 


L.T.A. in the North East.—Full-power test als 
have been radiated from the Burnhope, Co. Ba 
station of I.T.A. since the Santaeian of December in 
preparation of the start of programme ey oar, eeseee 
on January 15th. The transmitter, Sepaian aa 

8, has an erp. of 100KW to the NE. and S.E., vOKW 
to the East and 20kW towards the West. 


Receiving Licences.—New combined television and 
sound licences issued in the U.K, in numbered 
147,979 bringing the total to 8,571,491. Sound-only 
licences are now down to 6,159,192 (including 360,286 
for car radio), giving an overall total of 14,730,683. 


Indian Receiving Licences.—Changes in the adminis- 
tration of broadcast recei licences were introduced 
in India at the beginning November. A licence is 
needed for each set in a household and it is now neces- 
sary to present a licence in order to buy a set. 
counterfoil of the licence is retained by the dealer. A 
licence is now transferable with a set. 


Lendon U.H.F. Group.—The annual dinner of the 
Group will be held at the Bedford Corner Hotel, 
Tottenham Court Road, W.1, on Saturday, January 31st. 


TV Photographic Competition—Amateur Photo- 
grapher is organizing a c n for end-of-tube 
television photogra} “g Half- prints of six different 
subjects showing 
35mm _ negatives eaten ee 5 ; 
must be submitted. Detajls of the competition w 
given in the November 26th issue of Amateur Photo- 
grapher and ansurnatinns Set SOetay f0n oe Gee Be 
February 4th issue of that journal 


“ Medium-Wave News” is the title of a Bp me ong 


four-page news sheet 
ae" DX enthusiasts. It is Oy ithed ty so 
Brown, 196, Abbey Street, Devt, and cou 4s for the 


six monthly issues (November to 
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Jodrell Bank.—An appeal for £150,000 to meet the 
deficit on the cost of the radio telescope at Jodrell Bank, 
estimated at some £680,000, has been la by Man- 
chester University. The telescope forms part of the 
University’s Jodrell Bank Experimental Station, of 
which Professor A. C. B. Lovell (Professor of Radio 
Astronomy at the University) is director. 

Medical Electronics has been formed within 
the Brit.L.R.E. with W. J. Perkins as a The 
first of the five meetings to be held duri resent 
session will be on January 23rd, at which vs . Hill, 
CH, FRS. Professor of Physiology at 
University College, will be the speaker. 

Brit.I.R.E. Council.—As already announced, Professor 

ent of Pe. Brit.1.R.E. 
Newl: C. P. Brown 
and 


Council are A. A. 
D. G. Tucker, Dr. T. 
Worsnop. 


Paris Show.—The dates of the Paris 
Components — announced in our last issue, have 
been changed from March to February 20th to 24th. 

E.L.B.A.—Donations from a number of radio and 
electronics firms are acknowledged in the report and 
accounts of the Electrical Industries Benevolent Asso- 
ciation for 1957 just published. The Radio Industry 
Council gave £500; the Radio Industries Club (London) 
£420; and the B.BC. £105. The income of the a 
ciation, which was formed in 1908 to assist directl 
indirectly any deserving or necessitous (exc ud- 
ing manual workers) in the electrical industry, increased 
by nearly £10,000 compared with the previous year. 

Now Ratio Ce ees 2 Oe ee ae 
as a training college for Merchant Navy radio y= 
R.M.S. Wray Castle at Ambleside, Westmorland, ha 
been given recognition the Post Office See the train. 
ing of candidates forthe .M.G. yea The prin- 
cipals are R. S. Tomlinson and A. W. Wood, who ate 
also principals ‘of the College of International Marine 
Radiotelegraphic | eR Manchester, and the 
chief instructor is F. Webber. 
equipment for the anes was supplied by 
Edison Swan. 

Presentation of Technical Information.—Among the 
advanced courses in electrical and mechanical enginee 
ing outlined in the syllabus for the 
issued by the Manchester and District Ad 
for Further Education is one of eight 

information. It will be given 


B. Tomlinson and Major P. A. 


Audio Lectures.—A course of 12 lectures on sound 
recordin, — uction begins at the Southall Tech- 
nical on Monday, January 12th at 


7.0 (fee £1). 
Control course of 10 evening lectures 
on linear and non-linear servo-controlled systems will be 
iven on Wednesdays from January 21st at the South 
fast London Technical College, Lewisham, S.E.4 (fee 
£1). 


G.Y. J 
the series of six on the 


G. G. Gouriet, A.M.1.E.E., has left the B.B.C., where 
he has been head of the television group in the 
Research Department for some years, to become a 
director of Wayne Kerr Laboratories, Ltd. He joined 
the B.B.C. Engineering Division in 1937 and after five 
years in the Operations and Maintenance Department 
transferred to the Research Department. [Initially he 
was concerned with transmission problems, including 
the study of modulation systems which led to the 
decision to adopt f.m. for the B.B.C. v.h.f. service, but 
since 1946 he has specialized in television research. 
Mr. Gouriet, who is 41, has undertaken considerable 
research and investigation into colour transmission 
systems and recently delivered a lecture on the subject 
to the Royal Institution. His interests, however, lie in 
the broader field of communications embracing informa- 
tion theory, measurement and control problems. He 
received one of the R.I.C.’s technical writing prizes in 
1954 for his article on spectrum equalization in our sister 
journal Wireless Engineer (now Electronic & Radio 
Engineer 


G. G. GOURIET. W. |. BRAY. 

W. Jj. Bray, M.Sc.(Eng.), M.1.E.E., who, as announced 
last month, was recently appointed staff engineer in 
charge of the Inland Radio Branch of the Post Office 
Engineering Department, has been elected International 
Chairman of Study Group IX of the International Radio 
Consultative Committee (C.C.I.R.), in succession to 

y, who has resigned following a reorganiza- 
tion of work in the Engineering Department of the 
Post Office. This Study Group of the C.C.LR. is con- 
cerned with standardization of line-of-sight and tropo- 
spheric-scatter radio-relay systems. The Post Office 
_ branch, of which Mr. Bray is now in charge, is respon- 
sible for the planning and provision of radio-relay 
systems and mobile radio systems, and for broadcasting 
and radio interference matters. 


Dr. T. S. Moss, of the Radio Department of R.A.E., 
who has carried out much original experimental and 
theoretical work on the properties of semiconductors, 
and P. R. Wallis, B.Sc., A.M.1.E.E., of the Admiralty 
Signal and Radar Establishment, where he has been 
responsible for much of the development of radar tech- 
niques for guided weapons, have been promoted senior 
principal scientific officers in the Scientific Civil Service. 

D. J. Davis, who since his demobilization in 1945 has 
been technical sales engineer with Avo, Ltd., has joined 
British Physical Laboratories as sales manager. He 
succeeds D. G. Ashton Davies, who has joined E.M.I. 
tlecironics. 
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Cc. L. Richards, B.Sc.., 
A.C.G.1, A.M.LE.E., for 
the past nine years with 
E.M.I., where recently he 
has been associated with 
computer design, has 
joined Painton & Co., of 
Northampton, as chief 
engineer. Mr. Richards 
joined Philips in 1932, 
and after two years went 
to Eindhoven, Holland, 
where for five years he 
was in charge of the tele- 
vision receiver design 
laboratory. He returned 
to England in 1939 and 
for ten years was head of 
the Philips Television 
and Radio Set Develop- 
ment Laboratory in this 
country. 


E. V. D. Glazier, Ph.D.(Eng.), B.Sc., A.M.ILE.E., 
Director of Scientific Research (Electronics and Guided 
Weapons) in the Ministry of Supply, since 1957, was 
recently promoted to the rank of deputy chief scien- 
tific officer in the Scientific Civil Service. Dr. Glazier, 
who was born in 1912, received his early training in 
electrical and mechanical engineering in industry, and 
joined the Post Office in 1933. For the ensuing nine 
years he was engaged on the development of telephone 
systems. In 1942 he was transferred to the Signals 
Research and Development Establishment. He became 
head of the Line Communication Group in 1946 and 
in 1950 he was put in charge of the Research Division 
at S.R.D.E., Christchurch. He is secretary of the Radar 
and Signals Board of the Minister’s Advisory Council 
on Scientific Research and Technical Development. 


A. V. Olorenshaw, B.Sc.(Eng.), who was until a few 
months ago sales manager of Wayne Kerr Laboratories 
Ltd., has become a director of Metrix Instruments Ltd., 
of Surbiton, Surrey, which was formed a few months 
ago to handle Continental instruments. 


S. C. Heward, B.Eng., A.M.I.E.E., who has been with 
Marconi’s since 1937 when he joined them as an in- 
stallation engineer, is appointed manager of the Asso- 
ciated Companies Division. He will be responsible, 
within the export department, for technical liaison with 
the overseas associates of the company. 


G. T. Kelsey, O.B.E., Marconi’s London representa- 
tive for the past 18 months, is appointed manager 
of the company’s London office. For some years prior 
to joining Marconi’s eight years ago as assistant to the 
manager of the radar division, he was with E.M.I. In 
recognition of his war-time services in the Radar Branth 
of the R.A.F., he was appointed an O.B.E. 


C. L. RICHARDS. 


S. C. HE WARD. G. T. KELSEY. 
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E. G. Parramove, P! "s representative in — 
dam, has been by Queen Juliana of the 
Netherlands with the Knighthood of the Order of 
Orange-Nassau in recognition of his distinguished 
services to the Netherlands aircraft industry. Before 
joining Plessey in 1956, he was for three years director 
? the Hunter Aircraft Construction Office in The 

ague. 


J. E. Attew, A.M.Brit.LR.E., until recently with Peto 
Scott where he was engineer in charge of television 
transmission equipment, has joined the video division 
of Epsylon Industries as chief project engineer. He was 
recently appointed a member of the Brit.I.R.E. com- 
mittee to organize the 1959 convention which will be 
devoted to techniques and applications of television. 


Gordon L. Bali, B.E., Grad.LE.E., has been 
appointed general sales manager of Wayne Kerr 
Laboratories in succession to A. YV. Olorenshaw. 
Throughout the war he served in the Royal Canadian 
Signals Corps in which he held a commission as Cap- 
tain. After the war he studied at McGill University 
where he obtained his Bachelor of Engineering degree. 
Since settling in this country in 1950 he has been sales 
manager of the components division of the Plessey 
Company. 


OUR AUTHORS 


Francis Oakes, AM.IEE, A.MBritI.RE., a 
frequent contributor to Wireless World, who with 
D. V. Charlesworth writes on stereo pickups in 
this issue, is engineer in charge of a s radio and 
transistor applications laboratories e has been with 
Ferguson’s for some years, prior to which he was 
assistant chief uf the electronics laboratory of the 
Morgan Crucible Co. D. V. Charlesworth is senior 
development engineer in Ferguson’s radio laboratory 
where for several years he has specialized in the design 
of audio equipment. 


C. Speight, who writes on the Miller sweep circuit 
in this issue, is on the staff of the U.K. Atomic Energy 
Authority but the article is the result of research and 
development carried out privately. He is 20. 


P. R. Keller, B.Sc, AM.LEE., who with L. K. 
Wheeler writes in this issue on automatic error correc- 
tion in telegraph systems, is in charge of the 
section formed by a ae in 1956 to st, error- 
correcting telegra equipment. Soon after joining 
Marconi’s in 1944 he was appointed to the design and 
development division for work on radar and marine 
communication equipment. From 1950 to 1956 he was 


chief of the Established 
Develoment Group, responsible for 
development of v.h.f. systems 
associated equipment. 


assistant staff engineer in charge of the Telegra 
. He is a U.K. representative in two of 

Study Groups of the International T 

Telephone Consultative Committee (C.C.LT.T.). 


OBITUARY 


Stephen Butterworth, O.B.E., who died recently at 
the age of 73, was an outstanding mathematician one 
of the leading sc'éntists in ro nee 
Laan where he served from 1921 until retiring in 


mine he received ‘x weed from the Royal 
on Awards to Inventors. His work on electric filters 
is perpetuated b i 
icular type ponse. 
orld will recall his work on coil design in the mid- 
1920s which contributed to the of the 
famous apes Four” receiver in 1926. 


News from the Industry 


Siemens Edison Swan is being divided into three divi- 
sions: cables, telecommunications and radio and elec- 
tronic components under a long-term reorganization 
scheme of the A.E.I. groun, of which it is a member. 
The divisions will be controlled, respectively, by J. S. A. 
Bunting, W. G. Patterson, J. W. y° who 
will each hold nae my on the board of A.E.I. Divi- 
sional Management Co., The telecommunications 
division which begins ‘penton 6 on pany mee 
F. G. Pheazey as chi 
tronics division will not come into pa ng os 
January, 1960. 

Racal Engineering, formed 


— = haw | a 
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retailers by the G.E,C. Radio Division. 
semiconductor business will in 


conducme department st the GIG 


iis Saat ant 


B.1.C.C.-Teicon Link.—The B.I. Callender’s Cables 

. which includes among its 15 or so members 

B.I. Callender’s Construction Co., T.C.C., and United 

Insulator Co., has made an offer to acquire the Tele- 

gra Construction and Maintenance ,; which has 

1 a number of subsidiaries including Magnetic and 

Electrical Alloys and Telcon Telecommunications. In 

association with Automatic Telephone and Electric Co., 

B.L.C.C. also controls British Telecommunications 
Research, Ltd. 


Solartron.—The report of the Solartron group of 
ies for the year ended last June records that the 

years trading profit is up by some 80 per cent on the 
previous year. Equipment to the value of £1.43M was 
sold during the year, twice the volume of two years ago. 
Exports accounted for over a third of the year’s business. 


K.G. (Holdings), Ltd., of which Bonochord, Tellux, 
Perihel and W.S. Electronics are subsidiaries, made a 
record trading profit during last year. The profit before 
taxation was £189,226 compared with £145,901 the 
previous year. 


Radio and Television Trust, Ltd., of which Airmec 
is the only operating subsidiary, had a trading profit 
before taxation of £104,769 last year, compared with 
£77,464 in the preceding year. Radio and Television 
Trust is itself a subsidiary of Crompton Parkinson, Ltd. 


Millett Levens.—With the purchase of a controlling 
interest in the Millett Levens Group, which includes 
Printed Circuits, Ltd., and Millett, Levens (Engravers), 
Ltd., of Borehamwood, Herts., the London Electric Wire 
Company and Smiths, Ltd., announce the appointment 
of the following directors: E. L. Wildy (chairman), L. 
Levens and P. Millett (joint managing directors), 
K. W. Marten and D. R. Cornwell. 


Marconi’s are supplying two 100-kW twin-channel 
transmitters employing evaporation cooling to the B.B.C. 
for installation in the Rampisham, Dorset, station which 
is used for the overseas service. 


E.M.I. Electronics are supplying nine Vidicon camera 
channels (Type 201) to the B.B.C. for use in interview 
studios. The camera, which employs printed circuits, 
is considerably lighter than its predecessors. 


B & K Laboratories, Ltd., announce the formation of 
a new company, B & K Electronic Services, Ltd., at 
Union Street, London, S.E.1, which will carry out the 
re-alignment and calibration of instruments, particularly 
to American factory specification, on a contract basis. 


Change of Name.—Newmarket Transistor Co., Ltd., 
announce that the name of the company has been 
changed to Newmarket Transistors, Ltd. 


B.T.H. and Metrovick—The London district office 
of B.T.H. is ne longer at Crown House, Aldwych, but 
at 33, Grosvenor Place, S.W.1 (Tel.: Belgravia 7011), 
the new headquarters of Associated Electrical Indus- 
tries. Similarly, the London office of Metropolitan- 
Vickers has been transferred from St. Paul’s urch- 
yard to the same address. 


Metrix Instruments, Ltd., which commenced trading 
in F has transferred its offices to 54, Victoria 
Surbiton, Surrey (Tei.: Elmbridge 2776).. In 
addition to handling equipment manufactured by Metrix, 
of France, the company are the sole U.K. agents for 
Metrawatt A.G., Nuremberg; Lemouzy, Paris; 
Rochar, France. 


Beam-Echo, Limited, makers of Avantic sound re- 
producing equipment, who are now in the Thorn Elec- 
trical Soteesion Group, have moved their factory to 
Essex Works, Essex Place, Newhaven, Sussex. eir 
offices are now at 13 South Molton Street, London, 
W.1 (Tel.: Mayfair 1039). 
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Shockley Transistor Corp. has been formed as a sub- 
sidiary of Beckman Instruments Inc. Since 1956 Dr. 
William Shockley has been directing the company’s 
Shockley Semiconductor Laboratory at Palo Alto, Cal., 
from which the new corporation has grown. 


A communal aerial system has been installed for 
the occupants of the 221 flats in 15 adjacent blocks 
erected by the Dover (Kent) Corporation. It provides 
outlets for Bands I, II, and III in each fiat. car- 
rier of the local channel 2 transmitter 1s converted to 
channel 1 for distribution (to obviate spurious pickup 
on receiver wiring) and channel 9 is converted to chan- 
nel 5 to minimize cable losses. The system was in- 
stalled by B.A.A. Smye-Rumsby, of Dover and 
Folkestone, 


Pye Telecommunications, Ltd., have developed new 
ground equipment for LL.S. (Instrument Landing 
System) and this was used at the recent demonstration 
of “no hands” landing reported on p. 579 of last 
December’s issue. 


Marconi Instruments, Ltd., are staging an exhibition 
of their telecommunication measurement equipment at 
the Waldorf Hotel, Aldwych, London, W.C2, from 
January 19th to 24th. Tickets can be obtained from 
their London Office, Marconi House, Strand, W.C.2. 
(Tel.: Covent Garden 1234.) 


McMurdo Instrument Company have received Inter- 
Service Quality Approval for their “Red Range” con- 
nectors and for their 9-, 18-, 26- and 34-way “ Micronec- 
tors.” 


Tape Recorders (Electronics), Ltd., of Tottenham, 
London, N.17, have been appointed sole distributors for 
the U.K. for Sonocolor magnetic recording tape which 
is made on the Continent, 


OVERSEAS TRADE 


Exports of British radio uipment of all kinds 
reached their highest monthly level in October. The 
provisional figure of just under £4.2M brings the total 
for the first ten months of the year to £36.75M. The 
month’s exports of capital goods were to the value of 
over £1.5M. The October exports of valves (£536,000) 
were a record 


Test equipment to be used in the maintenance of 
radio-telephones employed by the police, fire, ambu- 
lance and other services has been ordered from Marconi 
Instruments by the Telecommunications Administration 
of Malaya. The order includes thirty v.hf. signal 
generators, and the same number of transmitter and 
receiver output test sets. 


Bulgaria’s new television station to serve the capital 
and its environs will have studio, film scanning and 
transmission equipment supplied by Pye. They are also 
supplying a mobile unit for the station. which is planned 
to be brought into service early in 1959. 


Industrial television equipment similar to that being 
supplied for the nuclear power station under construc- 
tion at Bradwell, Essex, has been ordered from Pye for 
the first Italian nuclear power station at Latina. 


Oryx miniature soldering irons are now being dis- 
tributed in Canada exclusively by Len Finkler & Co., 
1794, Avenue Road, Toronto, 12, Ontario. 


France.—Equipments Industriels, of 1 rue Monticelli, 
Paris, 14, are interested in representing United King- 
dom manufacturers of scientific instruments for indus- 
trial control. analysis and research. 


Sweden.—A. B. Teleinvest, of Rosenlundsgatan 
Gothenburg, wish to represent U.K. manufacturers 
miniature components for guided missiles and also 
printed circuits. 
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‘lm a plug for stereo’ ACOStereo Cartridge Type 71 
will play an important part in 
bringing first-rate stereo sound to many 
thousands of enthusiastic hearers. 
It fits several well-known makes of pick-up 
arms and plug-in heads, and also serves 
in the conversion of con- 
ventional players 
to stereo.* 
‘| do the hat-trick’ 
ACOStereo Turn- 
® over Cartridge 
Type 73 achieves 
superb reproduction 
of all three kinds of 
records—stereo, LP and standard. 
The Type 73 has already been adopted for many 
of the leading makes of pick-ups in 
this country (and abroad). As you would expect 
from Acos, these ACOStereo cartridges, 
too, are reasonably priced, and 
combine top value with top performance. 


*If you are in doubt where Type 71 can 
be fitted, please ask us. 
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ELECTRONIC COMPUTER 
EXHIBITION 


New Developments in Digital Circuitry and Input/Output Equipment 


r 
os recent Electronic Computer Exhibition held 
at Olympia marks the end of the first decade of 
computer development in Great Britain. In these 
ten years the digital computer has emerged from 
the chrysalis of university and Government labora- 
tories to become a fully developed and engineered 
commercial product. There are now over a hundred 
working installations in this country. Of these the 
greater proportion consists of “scientific” com- 
puters, for the era of business data processing is 
only just getting under way (with the notable excep- 
tion of Lyons Electronic Office, operating success- 
fully since 1953). 

From the electronic engineering point of view 
it is, of course, the thermionic-valve computer which 
has now reached the state of a reliable commercial 
product. A great deal. of money has been spent on 
research and, although everybody knows that tran- 
sistors are the ideal components for digital com- 
puter circuitry, it is likely that the valve machine—for 
which regular production lines have now been set up 
—will continue to dominate the market for a good 
many years to come. This situation may eventually 
be modified now that several transistor computers 
have been developed and put on view at the Exhibi- 
tion. But, even so, the valve computer will have the 
advantage of lower price ‘or some considerable time. 

There is probably no need to remind readers of 
this journal of the advantages of the transistor for 
use in the large masses required for digital com- 
puters. Being small, it makes possible machines 
of greatly reduced size. Requiring no heater, it 
reduces the problem of cooling, avoids the danger 
of heat affecting other components, simplifies the 
power supplies, and generally allows the components 
to be packed tighter together. As for reliability, 
this is a slightly unknown factor, but it is likely that 
the transistor will prove at least as reliable as the 
valve and probably longer-lived. 

The main limitation of the transistor so far has 
been its slow speed of response compared with 
the valve. In the past this has restricted its opera- 
tion to pulse repetition frequencies up to about 
100kc/s, 


latest transistor machines to be deve using 
high-frequency alloyed-junction transistors of the 
OC44 and 45 types, and these are now — 
When surface-barrier, micro-alloy 
vanced high-frequency types find 
the computing field the pulse rates 
of valve computers and 

Indeed, once the problem 

response is solved (as it will be) the transistor 
show a distinct advantage over the valve, because 
its inherently low input and output impedances, 
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which will reduce the effects of circuit capacitance on 
fast pulse rise times. 

For some applications where high-speed com- 
puting is not required the present available Lf. tran- 
sistors are quite adequate. An example of this 
occurs in the exciting new sphere of process control 
by computers, which manufacturers of data pro- 
cessing equipment and control gear are just be- 
ginning to explore jointly. The idea is that the 
computer is incorporated directly into the control 
system, taking its input in turn from various measur- 
ing transducers distributed about the industrial plant 
(via analogue/digital converters) and giving outputs 
which are used to actuate servo-mechanisms for 
controlling the plant. 

Two machines intended for this type of work 
were shown at the Exhibition. One, made by 
Ferranti, is being currently investigated as a possible 
means for the control of boilers during start-up 
and shut-down operations. A National-Elliott 
machine is to be used in a data processing and 
information system for application to a nuclear 


reactor of the U.K.A.E.A. Both are stored-pro- 
grammed computers and are quite small, as can 
be seen from the illustrations. The significant point 
is, though, that the sampling of measurement points 
in the industrial control system is not done so 
rapidly that the computing has to be performed 
in a continuous high-speed stream. In fact, there 
are pauses between each burst of computing which 
could possibly be used for other work. As a result 
the machines have been designed to work in the 
serial mode (pulses representing binary digits by 
their relative positions in time), and it is not neces- 
sary for the pulse rate, which determines the speed of 
computing in the serial mode, to be unduly high. 
Thus, although these machines are operating in 
what is known as “ real time,” the “ real time” is, in 
fact, rather slow. 

The Ferranti computer actually has a p.r.f. of 
500kc/s, and performs addition, subtraction, and 
other simple operations such as transfer of numbers 
in 24usec. More complex operations take longer. 
The length of the numbers, or “word length,” is 
10 binary digits (or 20 optional). Each step or 
instruction in the stored programme consists of a 
pattern of wiring connections and these patterns 
are set up by hand as rows of plugs in plug-boards, 
which are held in trays on the right-hand side of 
the machine (see picture). Altogether 500 pro- 
gramme steps are available and the computer scans 
them in turn. They are “single-address” instruc- 


tions, that is, each instruction specifies in coded 
form the “address” or storage location of the next 
number to be transferred into the accumulating 


National-Elliott 802 
desk type computer 
with covers removed to 
show  printed-circuit 
boards and the core 
matrix stove (black 
box). Inset is a basic 
computing element of 
the machine, with 
transistor, core and 
resistor. 


Magnetic-core matrix store (Mullard) used in many com- 
puters for immediate-access storage. The box contains a 
stack of matrix planes. 


register in which the arithmetic operation is to be 
performed. The instruction also specifies in coded 
form what arithmetic operation is to be performed. 
When this is completed the computer automatically 
selects the next instruction in the plug-board 
programme. 
The storage locations referred to are provided by 
a storage system of the magnetic-core matrix type* 
using tiny ferrite cores with rectangular hysteresis 
loops. This has a capacity of 256 numbers of 10 
binary digits each, and the interesting point about 
it is that the windings driving the cores from one 
state of remanent magnetization to the other are 
energized by power transistors of the new OC23 
type. Transistors hitherto available have not had 
the required combination of high collector current 
output and high alpha cut-off frequency necessary 
for this work, but the 
OC23 will deliver pulses 
of about 1 amp and has 
a cut-off frequency of 
2.5Mc/s. 

Logical circuitry in 
the computer is similar 
to the larger “ Pegasus ” 
valve machine made by 
Ferranti. It is based 
on “OR” and “NOT” 
gate-type circuits 
formed by semiconduc- 
tor diodes and tran- 
sistor inverters. The 
two-state elements used 
extensively in binary 
digital computers to 
provide short-term 
storage registers are 
formed by transistor 
Eccles-Jordan trigger 


* See “M ism in Materials” 
by D. H. Martin, Wireless World, 
April, 1958. issue. 
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circuits. For this kind of operation the OC44 tran- 
sistor is used. Pulse rise times are about SOmpsec. 
The computer works on power supplies of +6V, 
—6V and —24V and its total consumption is only 
250 watts. 

In the National-Elliott 802 machine the digit 
pulse rate is 166.5kc/s and the “word length” is 
33 binary digits. Addition, subtraction and 46 other 
orders are performed in 612usec each. It is again 
a “single-address” machine, but the programme of 
instructions is normally fed in by punched paper 
tape to be held in the magnetic-core matrix store 
(1,020 words capacity). 

The logical circuitry is based on “OR” and 
“NOT” elements as before, but here two-state 
magnetic ferrite cores with various sets of input 
windings and a single output winding are used 
instead of the diode circuits. According to the 
logical pattern of input digit pulses applied to the 
input windings, each core is set into one state or 


Plug-in printed-circuit card for the Emidec | 100 magnetic- 
core/transistor computer. 


the other, corresponding to “0” or “1” in binary 
notation, by the coincident magnetic fields. This 
happens in the first 3-usec half of the 6-usec digit- 
pulse period. A so-called “shift” or “trigger” 
pulse is then applied to an additional input winding 
in the second 3-ssec half of the digit-pulse period, 
and the effect of this is either to switch the core 
or leave it as it is—depend'ng on how it has been 
set by the original digit pulse inputs. As a result 
of this action the output winding either produces 
a pulse or a space (absence of a pulse), and this 
is where the transistor enters the picture—to 
amplify, regenerate and pass on the output pulse 
to another winding on another core. 

Thus the magnetic-core/transistor circuits operate 
in two phases—the “set” phase, when the cores 
are switched into one state or the other, “0” or 
“1.” by the input signals, and the “shift” phase, 
when the information on this state is made to 
appear at the output. The action is of necessity 
slower than the diode logical circuits, where all the 
switching occurs instantaneously, and in any case it 
is limited by the time-constant of the windings and 
magnetic core, which normally only allow opera- 
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tion at p.r.fs up to about 100kc/s. Hence the slower 
calculating speed of this machine compared with the 
Ferranti: computer. 

In spite this inherent speed limitation the 
magnetic-core/transistor combination is likely to 
prove very popular as a circuit element in digital 
computers. The magnetic cores, as well as being 
small and robust, have a life which is probably 
infinite for all practical purposes, and while they 
are holding binary information by one state of 
remanent magnetization or the other they are not 
consuming power. Since they are inherently slow 
it is possible to use relatively inexpensive a.f. tran- 
sistors for switching them, and in the National- 
Elliott 802 machine the ubiquitous OC72 performs 
this function. A basic computing element of mag- 
netic core, transistor and one resistor mounted on 
a printed circuit is illustrated on page 18. 

The speed of operation of magnetic-core / transistor 
computing circuits can be increased by working in 
the parallel mode instead of the serial mode. is 
means that all the digits of, say, a 32-digit number 
appear as pulses or spaces on 32 wires simul- 
taneously, instead of in a time sequence on just 
one wire. Such a technique has been adopted in 
the Emidec 1100 digital computer shown by E.M.I. 
Electronics, a somewhat larger machine than those 
mentioned previously. The computer uses mag- 
netic cores in combination with 2 af. transis- 
tors and OC41, 42 and 45 high-frequency types. 
It has a high-speed “immediate access” magnetic- 
core matrix store (1,024 words capacity) driven by 
OC23 transistors, together with supplementary mag- 
netic-drum stores each holding 16,384 words. These 
drums “write” and “read” digital information 
in sequential form, so special “serializer” and 
“ parallelizer” circuits have to be placed between 
them and the parallel computing circuits. The 
word length, incidentally, is 36 binary digits, and 
numbers are transferred to and from the electro- 
mechanical input and output units in 6 lots of 
6 binary digits. Instructions are of the two-address 


type. 

Although the basic pulse rate of the Emidec 1100 
is even lower than that of the National-Elliott 802 
(actually 112kc/s) the speed of computing, owing 
to the parallel mode of operation, is a good deal 


Xerographic high-speed output printer made by Rank Pre- 
cision Industries. The electronic equipment is housed in a 
separate cabinet. 


faster. Addition, subtraction and other similar 
operations take about 120ysec, in fact. This speed 


is necessary, however, where it is not in the National- 
Elliott, because the Emidec is intended for entirely 


different applications. Moreover, the speed has to 
be paid for in the greater complexity of equipment 
necessary with parallel operation. ‘The size of the 
Emidec machine is considerably smaller than that of 
equivalent valve machines and the power consump- 
tion of the computer proper is only 2kW— incident- 
ally, it runs off car batteries! 

E.M.I. Electronics were also showing a very much 
faster machine, the Emidec 2400, which uses diodes 
and hf. transistors for the logical circuits and 
operates at the high pulse rate of IMc/s Magnetic 
cores are only present in the matrix store. Another, 
somewhat uncommon, quick-access store in the 
machine (64 words capacity) is formed by combina- 
tions of capacitors and diodes. Again, instructions 
are of the two-address type and the machine 
operates in the parallel mode. But the average 
time for addition and similar operations in this 
computer is only 0.6“sec—about 200 times faster 
than the Emidec magnetic-core/transistor machine. 

Such high speeds of operation are now becoming 
quite common in digital computers. They have 
raised the very difficult problem, which is always 
being quoted nowadays, that the electro-mechanical 
output equipment cannot keep up with the elec- 
tronic speed of the computing circuits and is, in 
fact, causing a “bottleneck” in the production of 
computed results. Output equipment usually con- 
sists of card punches, paper tape punches, line-at-a- 
time printers, or electric typewriters, and in practice 
various combinations of these are used. 

Great efforts are being made to remove the 
“bottleneck” by developing existing types of equip- 
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ment and inventing new kinds. At the Exhibition 
one of the most outstanding examples of develop- 
ment in existing methods was the Creed 3000 high- 
speed paper tape punch. This operates at 300 
characters a second (a character being a row of 
holes across the tape), which is about ten times as 
fast as most of the tape punches currently available. 
To achieve such a high speed, start-stop operation 
has been confined to very light parts, the movements 
of which have been kept very small. Heavier com- 
ponents are arranged to have continuous smooth 
motions. Higher grade materials are used, toler- 
ances are closer and the lubrication has been 
improved over previous machines. 

Amongst the more unconventional output devices, 
a machine which is beg'nning to establish itself very 
firmly is the Powers-Samas “Samastronic” page 
printer. This has abandoned the conventional 
methed of printing from type founts and uses 
reciprocating styli to build up the letters and figures 
from patterns of inked dots. As a result it can 
print on a page at the rate of 300 lines per minute 
with 140 characters in each line—compared with the 
100 lines a minute or so of some of the more con- 
ventional page printers. A storage system holds the 
necessary information for constructing 50 different 
characters and these are called up automatically by 
code signals fed in from punched cards. 

Probably the most spectacular of the high-speed 
computer output devices on show was the “ Xeronic ” 
page printer demonstrated by Rank Precision Indus- 
tries (see picture). This dispenses altogether with 
mechanical methods of making marks on paper, but 
records photographically, by the dry xerographic 
process, characters “written” on the screen of a 
c.r. tube. It can print at the staggeringly high speed 
of 1,500 lines a minute with 128 characters in each 
line on 13-inch wide paper, and is being developed 
to work up to 3,000 lines a minute. 

The machine is a combination of an existing xero- 
graphic copying machine called the “Copyflo” 
(made by Rank-Xerox, Ltd.) and an electronic 


High-speed endless-loop mognetic-tape unit demonstrated 
by S.T.C. Three tape magazines are shown in the frame 
but five can be fitted. 
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character-generating equipment which is housed in 
a separate cabinet (except for the c.r. tube). Special 
c.r. tubes have been developed in the U.S.A. which 
form characters by passing the electron beam 
through “stencils” and focusing the resulting pat- 
terns on to the screen, but these are rather expensive 
items. The interesting point about the Xeronic 
machine is that it uses a no instrument-type c.r. 
tube and the characters are formed rather like Lissa- 
jous figures by applying deflection signals to the X 
and Y plates. These deflection signals are produced 
by applying suitable waveforms to passive networks, 
and the results displayed on the screen (capital 
letters) are of excellent quality and clarity. 

Other electronic circuits are used to decode the 
binary input signals which specify the required 
characters and also to decode input instructions re- 
lating to the layout of the printed data. These lay- 
out instructions include such functions as horizontal 
and vertical tabulation, line feed (equivalent to car- 
riage return on a typewriter), spacing and stopping, 
and selection of forms and headings as may be re- 
quired for bills, invoices and so on. Tabulation can 
be pre-set manually by a plug-board, while the size 
of the characters printed can be varied by adjusting 
the gain controls of the deflection amplifiers. Tran- 
sistors are used extensively throughout the machine. 

The actual xerographic process of recording the 
characters displayed on the c.r. tube is centred 
around a large rotating drum with a coating of 
selenium. To begin with the drum surface receives 
an electrostatic charge from a wire grid, and this is 
retained as long as the drum is in darkness. Next 
the images from the c.r.t. are focused on the drum, 
and these modify the charge on the selenium to form 
a charge pattern corresponding to the characters dis- 
played. The resultant electrostatic image is “de- 
veloped ” by showering over the drum thermo-plastic 
powder which has been charged oppositely to the 
pattern of characters on the selenium so that it 
adheres to the electrostatic image. After this the 
powder image is transferred by application of an- 


Control! desk of the Solartron ERA character recognizer, 
which reads documents such as till rolls at up to 300 
characters/sec. (See “Wireless World,”’ Aprii, 1957). 
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Decca magnetic-tape storage equipment using two }-inch 
tapes running at 100 inchesjsec. The capacity is 23 
million binary digits on each 2,400-ft tape. 


other electrostatic charge to the band of 13-inch 
paper, which is in continuous contact with the face 
of the drum and moving at the same speed. Finally 
the powder image is fused permanently to the paper 
by passing under a heating element. At the end of 
the process the drum is cleaned and is then ready 
for further recording action. 

Ar the Exhibition the Xeronic printer was shown 
operating from an input from a high s endless- 
loop tape machine displayed by S.T.C. This 
machine runs at 100 inches per second and inf 


NEV. ELECTRONIC EQUIPMENT AND ACCESSORIES 


Insulated Crocodile Clip 


A PLASTIC crocodile clip with a completely insulated 
brass insert forming a serrated wire grip in the jaws and 
terminating at the rear of the clip in a socket for a single- 


a 


Insulated crocodile clip with socket for a plug (Creators, Ltd.). 


stem cable plug is obtainable from Creators, Ltd., Sheer- 
water, Woking, Surrey. Made of gg. em it 
measures 2in long, costs Is and is available in either red 
or black plastic. 


Joint Service Component Specifications 


IT is a requirement that all electronic equipment des- 
tined for Service use shall employ only type-approved 
components. What is an approved type is not always 
p~ Be decide although official documents such as the 
DEF5000 series of joint Service type-approved compo- 
nent specifications, and the earl-er issues of the Radio 
Components Standardization Committee, do give the 
answers if one has the time and patience to delve deep 
enough into them. 

A short cut to the essentia] facts required by design 
engineers of Service types of electronic equipment is 
now provided by a series of abridged joint Service 
approved component data sheets obtainable from H. W. 

avies, Ltd., 1, Newman Road, Bromley, Kent. They 
are compiled by Electronic Technical Services (E.T.S.), 
an associated company, with the permission of H.M.S.O., 
because the E.T.S. series is derived from the official 
DEF5000 series of component specifications and the 
various documents issued by the R.C.S.C, 


E.T.S, data are presented in a clear and concise manner 
and up to the present time some 500 loose-leaf data 
sheets have been issued. They are enclosed in a sturdy 
loose-leaf binder, well indexed for quick reference and 
the complete set of data sheets costs £15 15s Od. When 
amendments are made to the official parent specifications 
new E.T.S. sheets are issued to replace the original or 
earlier ones and the familiar practice of having a lot of 
separate amendment slips to cope with is avoided. 

An additional £1 11s Od is charged to cover amend- 
ment sheets issued to date and there is a fee of about 
30s per annum to cover the supply of future amend- 
ments. 


Sub-miniature “ 3000”-type Relay 


A NEW Mark III version of the tiny P3 relay, which 
is a sub-miniature version of the well-known G.P.O. 
“3000 ”-type, has been introduced by P.A.R., Ltd., of 
Nottingham and obtainable from the distributors, D. 


New sub-miniature P3 relay 
shown with and without a 
cover. (P.A.R. Ltd.) 


Robinson and Company, 717, London Road, Hounslow, 
Middlesex. 

The new P3 can now be obtained fitted with heavy 
duty contacts rated at 5A at 240V ac. or 24V dic, The 
action can be make or 
break and moderately heavy 
inductive loads can be 
switched. Alternative con- 
tacts can be fitted for high- 
duty change-over action, 
with make before break if 
required. It seems to be a 
useful general-purpose re- 
lay of the right size for 
miniaturized equipment. 

Up to six sets of contacts 
of mixed type can be fitted 
and a special feature of the 
design is that it is suitable 
for mounting on printed 
circuit boards. 

The = pag sn. coil can 
be wound to have any resis- 
tance up to 9,0002, single 
or double wound, or 
+ gn and it requires as 
little as % watt to operate 
it with one “make” con- 
tact only and about 14 watts 


Complete set of E.T.S. joint Service approved compo- 
nent specifications. Shown also is a specimen data sheet. 


for six sets of change-over 
; contacts. With the maxi- 
mum number of contacts 
the overall dimensions come 
within 1.7 x 1.5 x0.765in. 
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110° SCANNING 


SHORT C.R. TUBES BRING NEW 
PROBLEMS IN TELEVISION SET DESIGN 


| first of the long-awaited 110° television sets 
has now arrived on the British market—a 17-inch 
transportable made by Pye. As can be seen from 
the illustrations, the use of a 110° c.r. tube achieves 
a considerable reduction in cabinet depth, and in 
fact this dimension is only 134 inches overall (the 
height being 15 inches and width 17} inches). 

In general the 17-inch tube with a 110° deflection 
angle is about 3 inches shorter than the equivalent 
tube with a 90° angle. This particular c.r.t. is the 
C17/6A made by Cathodeon, a subsidiary of Pye. 
It has a rectangular screen of 5:4 aspect ratio 
(slightly increasing the picture area over 4:3 tubes 
but cutting the picture sides a little) and a narrow 
neck of ljin diameter which makes possible the 
greater deflection sensitivity required to scan the 
110° angle. The electron gun is a tetrode type with 
an electrostatic focusing electrode, and the final 
anode operates at 16 kV. It is a straight gun and 
no ion trap is required. At present the 6.3V tube 
heater takes a current of 0.6A, which means that it 
cannot be included in the series heater chain and a 
special transformer has to be provided. In later 
models of the set a series-heater tube will be used. 

Conforming to the modern tendency with trans- 
portable receivers, the cabinet plays a very minor 
role in the construction of the set. It is merely a 
decorative cover enclosing the metal frame into 
which the set is built. A moulded plastic mask-cum- 
filter-screen covers the front of the tube, giving 
protection and improving the picture contrast when 
room lighting is on. 

The two main problems in the design of such 
110° receivers are (a) obtaining sufficient scanning 


Back view of the Pye receiver with cabinet removed, show- 
ing how the tuner unit is mouated and the easy accessi- 
bility to the printed circuit boards. 
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The Pye PVIIO 17-inch transportable receiver with | 10° 
cathode-ray tube. 


power to deflect the c.r.t. electron beam through the 
wider angle, and (b) getting the circuitry into the 
reduced space resulting from the use of the shorter 
tube. Taking the electrical problem (a) first, this 
is a matter necessitating very careful design of the 
line and frame output stages, transformers and 
deflection coils. A PL81 valve is used for the line 
output and a PL84 for the frame output. Several 
improvements in the line output transformer are 
obtained by a technique known as “d.c. cancella- 
tion ” applied to the ferrite core. The direct-current 
anode supply to the line output valve passes through 
a section of the transformer winding in the normal 


manner but it also has to pass through another sec- 
tion of winding in the opposite direction. The mag- 
netic fields produced by the d.c. in the two sections 
therefore tend to cancel, and this reduces the mag- 


netic loading on the core. 

Apart from slightly i the transformer 
efficiency, this technique largely eliminates the time- 
base whistle which would otherwise be extremely 
annoying in such a high power scanning system. 
The transformer leakage inductance is tuned on the 
“third harmonic” principle,* which, as well as miti- 
gating line scan ringing, reduces the peak voltage 
on the line output valve and PY81 efficiency diode 
and so leads to higher efficiency by allowing higher 
turns ratios. 

The anode load of the PL81 line output valve is 
arranged so that the anode is driven hard into the 
“knee” of the anode voltage current characteristic. 
This, in conjunction with a carefully chosen screen 
grid resistor, makes the scan amplitude y inde- 
pendent of the valve’s characteristics. oreover 
the amplitude does not change appreciably with 
reasonable mains voltage variations. There is no 
line scan amplitude control as this is considered a 
source of wastage of scan power. 

In the frame scan output stage improved efficiency 
in the outout prsesebrenny is tained by the use of 
a grain-oriented low-loss steel for the cored lamina- 
tions (called “ Unisil” and made by The Steel Com- 
pany of Wales). 

The deflector coil assembly is 1 Coe by a 
pronounced flare at one end of the windings, which 


* See “ Overcoming Line Scan Ringing.” G. Beauchamp. 
Wireless World, September, 1957, we 


The incremental inductance tuner of the Pye set, with 
cover removed to show the smal! switch wafers with coils 
mounted on them. 


allows the coils to extend a good distance up the cone 
of the tube. This is done so that the centre of de- 
flection of the assembly can be as close to the screen 
as is necessary to avoid interruption of the beam by 
the end of the tube neck at the extremities of the 
110° scan. Another reason for extending the wind- 
ings as far as possible up the cone is to lengthen the 
distance in which the electron beam is affected by 
the magnetic field and so reduce the scanning cur- 
rent requirements. The coils extend as far back in 
the other direction as is practicable in a short-neck 
tube, and even overlap the final anode cylinder 
slightly. 

The so-called “cosine” distribution of winding 
cross-section is used on the deflection coils to give 
uniformity of focusing all over the screen (which, 
of course, is particularly difficult to obtain with large 
deflection angles). This technique is well known for 


producing slight concavities in the sides of the raster 
(“ pincushion ” distortion) but correction is applied 
by small rmanent magnets attached to the 
assembly. ‘Toroidal frame coils are used, and ther- 
mistors are connected in series and incorporated in 
the assembly to correct the resistance changes caused 
by heating which would otherwise affect the picture 
height. 

On the question of mechanical design, the main 
probiem, as mentioned earlier, has been to find 
sufficient space for the circuitry around the short 
neck of the tube. Transistors are the obvious answer 
but this is a thing for the future. Meanwhile Pye’s 
have worked out a neat form of construction based 
on two vertical printed-circuit panels on each side 
of the neck. When the cover is removed from the 
set both sides of these can be reached easily for ser- 
vicing purposes. Power and eht. suppiies are 
arranged separately at the bottom of the chassis. 

One of the largest circuit sub-assemblies in any 
television set is the tuner unit. Here the designers 
have saved a great deal of space by introducing a 
new miniature incremental inductance tuner (made 
by H.D.F., Ltd., of Lowestoft) which measures only 
34in x 24in x 2}in. It is situated between the back 
of the signa!-frequency printed circuit and the tube 
cone. The four rotating coil switching wafers are of 
small diameter (actually ljin) and the coils are 
mounted on them and rotate with them (as distinct 
from previous Pye incremental inductance tuners in 
which the coils were connected to the fixed contacts 
of conventional wafer switches). Some of the Band- 
III inductance increments are just formed by con- 
ductors joining the switch contacts and are fabri- 
cated by printed circuit technique. The tuner circuit 
is the widely accepted arrangement of PCC84 cas- 
code r.f. amplifier and PCF80 mixer/oscillator. 


Audio-Frequency Spectrometer 


THE Danish Briie! and Kjar Type 2110 uses 30 filters 
to divide the frequency range from 35c/s to 35,000c/s 
into 4-octave bands. The rejection an octave away from 
the centre frequency is 52dB for those bands with centre 
frequencies between 160c/s and 16kc/s, and at least 
3 for the other bands. By paralleling the filter 
inputs and pre-loading their outputs so that there is no 
significent change in loading when the output amplifier 
is switched in, the filter ringing time can be made short 
enough to allow the input amplitudes in all the 30 
pass bands to be recorded in 20 seconds. The total gain 
of the input and output amplifiers can be varied in 
10dB steps up to a maximum of 100dB, and no attenua- 
tion is produced by the filters in their pass band. Four 
alternative standard frequency-weighting networks are 
available, and the instrument can also be operated as an 
amplifier with a response flat within +0.5dB from 2c/s 
to 35,000c/s. The maximum sensitivity is 100eV input 
at hi impedance for a full-scale meter deflection, 
amplifier noise corresponding to an input of 154V (open 
circuited) under these conditions. e sensitivity can 
be checked using a built-in reference voltage. The 
peak, arithmetical mean, or r.m.s. value of the input 
$i can be measured; the r.m.s. error being kept to 
within 0.5dB for signals with crest values up to 5 by 
approximating the required square-law curve with 
straight-line ions. Other facilities include a polariz- 
ing potential variable between 150 and 250V_ for 
condenser incrophone inputs, and an output with an 
impedance of less than 500 for feeding a recorder. In 
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this country the instrument is available from B. & K. 
Laboratories, Ltd., at 4, Tilney Street, Park Lane, 
London, W.1., and costs £426 10s. 


Briiel and Kjzr audio-frequency spectrometer Type 2110. 
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“BELLING-LEE” NOTES 
The First of a new Series 


CONTACTS 


bag set out to write something which 

hope will be informative to 
el and perhaps act as a refresher 
to those who might consider them- 
selves more profound. 


Our chosen subject—contact resis- 
tance as applied to those components 
which we manufacture in vast num- 
bers, terminals, plugs sockets, etc. 


Within an hour we found that many 
books had been written on the subject, 
big fat tomes full of formulae, and 
end nearly gave up. But surely we 

ut on paper an essay of a few 
can ed words to remind ourselves 
and others of the various factors 
that are involved. 


First of all, just what is a contact? 
It would appear to be a series of 
points of contact rather than an 
area. If we examine a flat surface 
under a micr it looks like a 
ploughed field, infinitesimal scratches 
—— by rollers or cutting tools 
ene furrows. The ridges form 
gh spots and here and there 
- high spots are hi » therefore 
if two such surfaces are placed face to 
face, contact will be ‘“‘here and 
there,” only the highest we touch, 
theoretically a minimum of three. 
If the two surfaces are ground and 
polished, it only requires a higher 
magnification to confirm this. 


Fig. 1 Fig. 2 

Figure 1 is intended to indicate a 
block of metal resting upon another. 
The contact surface is mot the area 
of the adjacent faces, but contact 
will probably be made as shown in 
Figure 2, at about three points. It 
is not generally reciated that 
when two pieces metal touch— 
even lightly—the physical ps ge 

b 


is in fact broken when 
pieces are drawn apart. 


Let us be quite clear about this, 
between the 


mass of metal around the contact 
points is important as it carries 
away the heat. 


The resistance at the point 


"might 
of 


any appreciable rise in 
at the point of contact 
ill tend to increase the formation 


loss 
heat, 


resilience exists, 
a plug or socket, 


is apt to 
surface. 


because silver is a 
highiy conductive material, and the 
normal tarnish of silver is not an 
oxide but a sulphide, and is con- 
ductive But badly tarnished silver 
can be difficult to solder with fluxes 
that are safe to use. Where com- 
ponents designed to carry very small 
currents are expected to have an 
indefinite or very long “‘ shelf-life,” 
gold is plated on top of the silver, 
not because of better conductivity 
but because of its ability to with- 
stand corrosion. It is interesting to 
remember here that with a very 
thin deposit of gold (known as a 

_be only a micron 


_ silver or gold is 
_ plated onto harder metals; 


ideal for the purpose; it is not 
essential to plate it but we do offer 
sockets in this material silver or gold 
plated. Where a gold or silver ed 
SS into a 

jum copper socket, great cme 
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“BELLING-LEE” 


MINIATURE 
COAXIAL 
UNITORS 


ACTUAL 
SIZE 


The Domino 
with a difference 


Each Unitor carries two miniature 
coaxial connectors which are of | 
similar design to the plug and free | 
socket of the L.1417 series and can 
be interconnected with them. | 

The brass shrouds (L.1404, L.1405 ' 
and L.1406) for mounting one, two or 
three Unitors, are each available for 
either flush or surface mounting. 

Each Unitor is polarised by means 
of a flat on the locating spigot, so that 
the two coaxial ways cannot be 


ELECTRICAL DATA 
D.C. breakdown voltage 
at these pressures: 

Atmos- 70mm [0mm. 2mm. 
heric mercury mercury mercury 
50V 1000 5S00V 460V 

These figures relate to the voltage 

between the two-way shroud (L.1405) 

juctor. The Unitor 


Most ‘Belling-Lee"’ products are covered by patents 
or registered designs, or applications therefor. 
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interference free 
communications 
on 1750 
channels 


Plessey UHF equipment provides clear and reliable 
> ground-to-air and air-to-air communications on 1750 
channels. 


Developed in conjunction with the Royal Aircraft 
Establishment Plessey UHF systems are the most 
advanced of their kind in the world. 


Plessey UHF Equipment permits instant precise com- 
munication in the military communications band free 
from all civil interference. 


Constructed in compact individual units, Plessey UHF 
2 equipment can be assembled in a variety of combinations. 


> Plessey UHF equipment is in service with the Royal Air 
Force and the Royal Navy now.... 


=p if you require further information write for Plessey 
publication No. 119. 


[ Plessey_ 


ELECTRONICS & EQUIPMENT GROUP, 
THE PLESSEY COMPANY LIMITED, 
ILFORD + ESSEX + TELEPHONE: ILFORD 3000 


Overseas Sales Orgonisation 
Plassey International Limited Ilford Essex England - Telephone: iiferd 3040 
S78 


What Makes Currents Flow? 


Divertissement on an Original Theme by G. S. Ohm 


A TER a whole year of grinding through atomic 
theory, wave mechanics, Pauli exclusion, Heisenberg 
uncertainty, Fermi levels, phase and group velocity, 
dispersion, etc., regular readers (if any are left) will 
be thinking that if even Christmas brings no let-up 
the last hope of a return to the good days when 
“Cathode Ray” stood for the simple things of life 
will have to be abandoned. Well, here we have a nice 
seasonable question, almost fit for a quiz game dur- 
ing the period of intellectual torpor following the 
Christmas dinner. I promise to make allowances for 
such circumstances, by discussing the matter in 
terms which at other seasons might be considered an 
insult to the intelligence. 

So, for a start, let us understand that the currents 
in question are electric currents. And we won't 
bother much about the details of wixat electric cur- 
rents are, or‘even whisper the word “ hole,” but will 
just regard an electric current as a movement of 
electric charges. 

Until quite recently I wouldn’t have thought that 
the title question would provide enough material 
for even a Christmas-length article. Surely a cur- 
rent is driven by an e.m.f.? The very name—electro- 
motive force—signifies that. If pressed, one might 
admit that an alternative and perhaps more strictly 
correct answer would be “an electric field.” But 
wouldn’t that be a bit of a quibble—tlike insisting 
that a Christmas balloon was not burst by the pres- 
sure but by the pressure per square inch? One 
would know what to do with anyone who took that 
sort of line at a party—and I don’t mean political 
party. 

The reason for the matter cropping up now is 
that recently more than one learned authority has 
at least given the impression that currents are driven 
by electric charges. K. C. Johnson, for example, on 
p.429 of last September issue wrote that the prop- 
erties of semiconductors “are most easily under- 
stood by considering the electric fields applied, and 
the densities of mobile charges present as causes, 
and the currents that flow as an effect.” It is true 
that electric fields are named first among the causes, 
and earlier he said outright tnat “ electric fields make 
mobile charges move.” “the densities of mobile 
charges” an alternative cause, or what? 

Then P. Hammond chose the exalted medium of 
an I.E.E. Monograph (No, 286, on “ Electromagnetic 
Energy Transfer”) in which to make quite an issue 
of the importance of electric charges, alleging that 
their role in electrical engineering was commonly 
ignored. Discussing Ohm’s law, he pointed out a 
difficulty. “What is the origin of the electric ae 
E on the current in the wire at a place considerably 
distant from the terminals of the eee is Clearly 
E can arise only from electric charges.” By “ electric 
force E” Mr. Hammond does not mean electro- 
motive force, which unfortunately is also denoted by 
E, but electric field strength. , of course, is 
reckoned in volts per metre, whereas e.mf. is just 


volts. 
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By “‘CATHODE RAY” 


If Mr. Hammond will forgive my saying so, ex- 
perience has taught me to e of word 

“clearly.” Too often it is used to pi a fast one. 
I don’t suggest that that was the intention in this 
case, but I for one am not at all clear whether the 
statement so prefixed was meant to be universal, or 
confined to the particular circuit under discussion 
(a wire connected to the terminals of a battery). 
Farther on, with reference to the same circuit, we 
read that Ohm failed to see that a charge “ provided 
the source of the necessary electric force”; and 
“only a minute amount of charge is required to 
cause the current to flow. Nevertheless, a total 
absence of electric charge would also mean the cessa- 
tion of current flow. necessity for this charge 
distribution is hardly ever mentioned in the text- 
books.” And elsewhere* “the existence of a charge 
distribution to drive the current, which was recog- 
nized by Ohm, is almost always ignored. 

1 found all this rather disturbing, for it seemed to 
mean that electric currents were not driven, as I 
had supposed, by e.m.fs but by electric charges. 


Fig. 1. If electrons are 
transferred from A to 
B, A becomes positively 
charged, 8 negatively 
charged, and the re- 
sulting electric field is 
conventionally repre- 
sented by the lines of 
force as shown. 


Since early youth I had believed that electric cur- 
rents and the separation of 
both due to e.m.fs. Nor had 
the charges were being ignored. For all I know 
they may be ignored oy books about d.c. and 5C-c/s 
electrical machinery, where the presence of charges 
is generally of only academic interest, but they 
certainly are not and cannot be in (for example) 
Wireless World. 

But that is by the way. The question is “What 
— (electric) currents flow?” 

f you take a quantity of electrons from a place 

AR 1) and dump them at another place B, then 
the surplus of electrons at B constitutes what we call 
a negative electric charge. The atoms which were 
robbed to provide those electrons are no longer 
electrically neutral; their unbalanced protons are 
a positive charge. A mechanical force of attraction 
appears between these opposite charges at A and B, 
and (to conceal our ignorance) we say that there is 
an electric field in the space between. This is shown 
in the usual way by drawing a number of thin lines 
between A and B, with arrow heads pointing from 
Let us assume that A and B are well 


*Journal 1.8.B., Jane 1958, p. 296. 


restore the original uncharged or neutral state. I 
say electrons, because the positive charges at A are 
parts of the atoms themselves and cannot normally 
move unless A moves as a whole. Even that could 


happen if it were free to move; for example, if A 
and B were charged objects floating on a pool of 
oil, for they would be drawn towards one another 
like magnets. 
fixed 


But let us assume that A and B are 


However, there might be a few stray charges in 
the space; electrons, say. Being negative ttey would 
be repelled from B and attracted to A. The direc- 
tion along which this force acts on them is the direc- 
tion in which a line of force passing through that 
point would have to be drawn to make the diagram 
correct. In other words, the lines of force stow 
the directions along which small free positive charges 
would be pulled by the field. (Electrons, being nega- 
tive, move along the same line in the opposite 
direction.) Incidentally, don’t fall into the trap of 
thinking that a free electron would actually follow 
its line of force all the way to A. On a curved line 


Fig. 2. When a current 
! is driven along a 
wire, charges become 
distributed along it as 
roughly shown here. 


”“c 


Fig. 3. The amounts of 
charge distributed de- 
pend very largely on 
the shape of the circuit; 
in (a) for example they 
would be far more than 
in (b). 


the electron’s inertia makes it swing out, like a stone 
pulled along a sheet of ice by a string held by a boy 
running in a curved path. The direction in which 
it moves is not always the same as the direction 
in which it is being pulled, as shown by the string or 
the line of force. 

Since an electric current consists of electric 
charges in motion, one could say that a current was 
being caused in the space between A and B by the 
electric field (or force) there. And because the 
electric field is in this case caused by the charges at 
A and B, one could say (and presumably Messrs. 
Johnson and Hammond do say) that the current was 
being caused by those charges. But since that is a 
cause once removed they could hardly object if I 
were to look at the cause twice removed and say 
the current was being caused by whatever it was 
that created those charges by moving electrons from 
Ato B. The usual “ whatever it was” is, of course, 
an e.m.f. You yourself even might claim to be the 
cause, as the switcter-on of the emf. And so on. 

This is developing into something very like those 
lengthy arguments (now for the season in abeyance) 

t forward by expensive legal gentlemen in the 
Fligh Courts: was the regretted death of Mr. X in 
a motor accident caused by the neglect of Mr. Y, the 
mechanic who forgot to replace the nut on the steer- 
ing J yg or by Mr. Z, his employer, for engaging such 
a But seeing that in our case there are no 
damages to pay (unless Johnson or Hammond sue 
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me for libel), wouldn’t it be best to decide that the 
cause of electric currents is just a matter of opinion, 
according to the way of looking at it? Then Johnson 
is right, Hammond is right, I'm right, you're right, 
everybody is right, so all will have prizes as in a 
caucus race. 

Well, I’m awfully sorry to stop such a delightful 
solution being carried unanimously, but if we are 
to understand that there is always what the lawyers 
call an unbroken chain of causation from e.mf. 
through charges and electric field to electric current, 
I must be a spoil-sport and object. Let us consider 
one of Mr. Hammond’s own examples: a straight 
length of conductor — a piece of wire, say — as in 
Fig. 2, carrying current. Let us suppose the current 
is flowing from left to right, as shown. Then it is 
quite true, as he says, that there will be charges on 
the wire, the left tand being positive with regard 
to the right, and the density of the charges changing 
gradually, as I have tried to show. Mr. Hammond 
would, I think, say that these charges are needed to 
provide the uniform electric field to make the cur- 
rent flow along tte uniformly resistant wire. I 
would say that there is an e.m.f. somewhere to make 
the current flow against the resistance of the wire, 
and it sets up a potential difference between the 
ends of the wire and (because the wire’s resistance 
is uniformly distributed along it) between any two 
points along it. Now any two places between which 
there is a difference of potential must necessarily 
have become charged according to their capacitance, 
in accordance with the “Ohm’s law of electro- 


statics ” 

Q=VC 
where Q is the amount of charge, V the p.d. and C 
the capacitance. 

Hammond—and apparently Johnson—find it help- 
ful to look on the charge distributed along a wire or 
any circuit as the apportioner of the electric field 
strengths throughout its length so as to ensure 
(under d.c. conditions) the same current tt roughout. 
Mr. Hammond points out that the ameunt and 
distribution of the charge along a circuit varies 
drastically with the shape the circuit is bent into, 
all else including the strength of current being con- 
stant. Even this doesn’t shake his faith in the idea 
of the two things being related as cause and effect, 
though he confesses to being amazed that the current 
should remain constant in spite of the extensive 
changes of charge. I (and I imagine most of vou) 
are not amazed, because tre resistance R (or con- 
ductance G) and the emf. and p.d. are assumed 
to be unaffected by the bending about, so we expect 


+100V 


(a) (b) 


Fig. 4. A train (0) provides an interesting analogy with 
on electrical circuit (b). 
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Fig. 5. in the circuit formed by a wire 
ring around a core carrying a varying 
magnetic flux, o current flows without 
any difference of potential or ac- 
cumulation of charge. 


the current to remain constant in accordance with 
I=VG 

I have written G instead of the more familiar 1/R 
to help comparison with the previous equation. Both 
equations apply to the whole wire circuit or to any 
part of it. Both I and Q are directly proportional to 
V, but whereas I depends on G (which is not 
affected by the bending) Q depends on C (which is). 
Wireless World readers at least are familiar with the 
self-capacitance of circuits and would need no 
reminder that if the wire were arranged as in Fig. 
3(a) it would have much greater capacitance and 
would therefore have much greater charges accumu- 
lated along it than if it were opened out as at (b). 
Surely it is more natural to regard Q as a parallel 
result of V than a cause of I? 

We have seen that Johnson admits “electric 
fields applied” as causes of currents, and Hammond 
implies that there are causes other than charges 
when he goes on to consider the wire in Fig. 2 with 
a magnetic field sweeping past it, as in the usual 
sort of revolving-field power-station generator. 
There is then an induced “electric force” through- 
out the length of the wire, sufficient to overcome the 
small resistance to the flow of current and produce 
in addition a relatively large voltage between the 
ends of the wire, capable of making the same current 
flow through the resistance of an external circuit. 
To do this, the right-hand end must be positive. So 
the charge distribution must be of opposite sign to 
that shown in Fig. 2, and usually much more in- 
tense. If one were to consider the charges as the 
cause of the current flow one would expect it to flow 
in the opposite direction and be much stronger! 
Why, then, so much emphasis on them in the case of 
no induced e.m.f.? Surely it is not only unnatural but 
confusing to introduce the idea of charges causing 
currents? 

We may find it instructive to join engine spotters 
by the side of the railway line and consider a short 
goods train as it passes; Fig. 4(a). The whole train 
is going at the same speed. What makes it go? 
Wouldn’t you be surprised if one of your young 
companions replied “Each wagon is made to go by 
the stretching of the couplings between it and the 
rest of the train” ? 

Yet that seems a fair equivalent of the concept 
advocated by the writers quoted. Fig. 4(b) shows 
the electrical analogue: the whole circuit is the train, 
the resistors are the wagons, the e.m.f. of the battery 
is the motive force of the engine, the speed of the 
train is the current strength, the voltages at the 
circuit junctions are the tensions in the couplings, 
and the charges accumulated are the stretchings of 
those couplings. To my simple mind, the train 
and the current are made to BA by the engine and 
the battery respectively (or their motive forces, if 
you want to be fussy). 

The tension is greatest just behind the engine, 
and falls off to zero at the back end of the train. 
Similarly the voltages, marked at (b), decrease from 
a maximum at the battery end of the chain of 
resistors to zero at the earthed end. The speed 
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of any one wagon depends on the difference 
between the tensions at its front and rear couplings, 
and on its frictional resistance; and of course the 
tensions throughout the train adjust themselves so 
that it all moves at the same speed. The couplings 
stretch to an extent depending on the tensions and 
their own compliances. Would anyone sugges: that 
it is the stretching that makes the train go? Work 
out the analogy in Fig. 4(b)! 

Reversing the battery reverses the signs of all the 
voltages and reversing the engine makes all the 
tensions negative, which means that they would be 
compressions. 

The effect of an e.m.f. distributed along the circuit 
itself, as in the generator wire, is represented by 
running the train on a slope. It is then possible 
for the tensions in Fig. 4a) to change to compres- 
sions, the trucks driving the engine against its 
brakes. (This may be contrary to good railway 
practice, but no matter!) With one partcular 
gradient, and the right relationships between weight 
and friction of the wagons, it is possible for the 
train to be running along without coupling stresses 
or strains anywhere. Similarly (and this is the 
trump card) you can have current ing in a 
circuit without any potential differences or accumla- 
ted charges. Fig. 5 depicts a uniform wire forming 
a closed circle around an iron core through which 
magnetic flux is changing at a uniform rate. A con- 
siderable current is likely to flow around the wire, 
but the whole circuit will be at the same potential. 
so there will be no surface charge redistribution. 

What makes the current flow? Redistribution of 
charges? Or is it no accident if they are often 
ignored? 
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Automatic Error 


Correction 


Repetition Methods in Multiplex Radio Teleprinters 


By P. R. KELLER,* 8.Sc., AM.L.E.€. and L. K. WHEELER,}| B.Sc.cEng.), AM.I.E.E. 


No doubt readers will be generally familiar with 
the fact that a very large part of telegraph communi- 
cation is effected by means of the teleprinter and that 
the mode of signalling is by a binary code, each 
character signal comprising five information units 
(giving 32 permutations) preceded by one unit that 
sets the printing receiver in operation, and succeeded 
by an element of one to one and a half units mini- 
mum duration to permit the receiver to come to rest. 
Thus synchronism has to be maintained only over the 
period of a character permutation, and the effect of 
speed differences between transmitter and receiver 
is not cumulative. 

In certain instances communication by teleprinter 
over radio links can be successful during appreciable 
periods, but there are great variations in propaga- 
tion characteristics and, although refinement in 
methods of signal modulation and detection (includ- 
ing diversity) may be employed to ameliorate these, 
there may be periods in which noise and fading still 
prevent reliable communication. In the event of 
falsified signal elements direct teleprinter Operation 
suffers in two ways. It is obvious that if one or more 
of the five information units is incorrectly received 
a wrong character will be printed, since all the per- 
mutations are significant (i.c. there is no redundancy 
in the code). But, if the start or stop element is 
affected, the relative phase of the transmitter and 
receiver is upset and an error in one character can 
result in falsification of succeeding characters even 
though the elements of these are unmutilated in 
transmission. The second of these troubles can be 
overcome by using synchronous transmission (he. 
the telegraph transmitting and receiving apparatuses 
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Fig. |. Van Duuren system of error correction by auto- 
matic repetition 
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run continuously, instead of on a start-stop basis, 
and are closely controlled in speed and phase by 
special means). The effects of the first type of error 
still remain, however, and various ways have been 
used to minimize them 

Message Protection.—The simplest form of 
message protection is by multiple transmission 
which could be called “time diversity”) and com- 
parison of the various received versions. Variations 
of this method, in which the signals of the multiple 
transmissions are automatically compared element by 
element and the most probable result accepted, have 
also been used, but it is obvious that these ways are 
very uneconomical in the exploitation of the trans- 
mission capacity 

The most usual method now employed, the appli- 
cation of which is steadily increasing, is the use of a 
protective or error-detecting code. The use of such 
a code alone, of course, indicates only that a mutila- 
tion has occurred during transmission, but it removes 
any misapprehension as to the accuracy of the 
received message, particularly when it is encoded in 
“secret language”. (The use of error-detection to 
permit automatic correction is explained later.) The 
fundamental property is that the number of units in 
the code allows more permutations than are required 
for the number of information symbols to be con- 
veyed (i.e. the code has redundancy). This permits 
the choice of permutations to represent symbols so 
that they have some common characteristic (e.g. the 
number of units of one kind in all used permutations 
can be made odd, even or the same). Hence, if a 
permutation without this predetermined character- 
istic is received, it is certainly an error. There is 
always, of course, some probability that compensat- 
ing errors in the units will occur and cause “undetec- 
table errors”. ‘This probability decreases as redun- 
dancy is increased with properly designed codes, 
but inevitably the number of detected errors will 
increase, “ Self-correcting” codes are also known 
which enable wrong signal elements to be identified 
and reversed, but these require a greater measure of 
redundancy and are generally regarded as unecon- 
omical for ordinary telegraph applications. 

In the 1930s Moore and Mathes introduced for 
use with the R.C.A. synchronous multiplex system a 
7-unit code tn which each of the characters was 
represented by permutations comprising three mark- 
ing and four spacing elements. is enabled errors 
to be indicated by a distinctive symbol on the record 
printed by special 7-unit printers. Van Duuren (of 
the Netherlands P.T.T.) adapted this basic code- 
form and extended its usefulness by reallocating the 
permutations amongst the information symbols so 
that an automatic translation from and to the Inter- 
national Alphabet No. 2, used for teleprinters, was 
facilitate?’. The teleprinter code has 32 permuta- 
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tions and the 7-unit protective code has 35 permita- 
tions available. Two of the excess permutations can 
be used for signalling the teleprinter line conditions 
of continuous mark, the condition during a pause in 
the message, and continuous space, which is used as 
a clearing signal in teleprinter exchange systems. 

Error-correction by Automatic Repetition —Van 
Duuren also conceived the idea of error-correction 
by repetition of the faulty permutation from the trans- 
mitter when an error is detected by the receiver. The 
basic outline of his “teleprinter over radio (TOR)” 
system, which provides a means for reliable com- 
munication between teleprinter systems over a 
radio circuit, is shown in Fig. 1. The teleprinter 
signals are received by a receiving reperforator- 
retransmitter (PRT) which records them on a 
perforated tape which is then read into the 
TOR at the correct time interval. The 
code signal is presented in parallel form to 
the code-converter (TCC) which comprses a 
relay switching system. The resultant 7-unit code 
permutations are transmitted sequentially by a mech- 
anical distributor (TD) driven by a synchronous 
motor (M) fed from a stable-frequency source of 
power. The 7-unit permutations are also stored for 
a period (as will be explained later) as charges on a 
bank of capacitors, a series of banks (S) being switched 
in sequence by relays so that several characters may 
be stored, 

The received signals are registered as groups of 7 
units on relays (RR) via the receiving distributor 
(RD) which is driven from the synchronous motor 
(M) through a phase-correcting mechanism (PC) 
controlled by the signals. The register (RR) is con- 
nected to the receiving code converter (RCC) and 
also to the error-detector (ED) which is a form of 
Wheatstone bridge that is in balance if the received 
code permutation has the correct ratio of marking 
to spacing elements. If the signal is correct, the 
code-converter emits the corresponding 5-unit per- 
mutation to a start-stop transmitter (SST) that adds 
start and stop elements and sends the signal to the 
teleprinter. 

If, however, the 7-unit combination is incorrect, 
the repetition control circuits (RC) stop the read- 
out to the teleprinter and the input from the tape 
reader. (It is not necessary for the teleprinter to 
stop sending as the perforated tape accommodates 
the overrun.) The error signal (which will be termed 
RQ), for which the 35th permutation is used, is 
sent back to the distant station followed in sequence 
by the symbols in the store. At the distant station 
the receipt of the RQ causes a similar train of events. 
(It will now be obvious that the number of symbols 
stored must be sufficient to cover the time for trans- 
mission in both directions plus the time taken to 
register a complete permutation.) The characters 
repeated from the store are transmitted, and, if the 
one previously faulty is now received satisfactorily, 
full communication in both directions is restored, 
but, if it is still incorrect the repetition cycle is 
repeated. i : 

Multiplex operation.—Generally, it is possible to 
operate the radio channel at higher speeds than are 
required to accommodate one teleprinter channel, 
and time-division multiplexing is employed to cater 
for two or four teleprinter channels. The limit is 
set by multi-path effects on the radio link. The 
apparatus is usually built on a two-channel basis, 
symbols from channels A and B being transmitted 
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TABLE tl 


Teleprinter 
Modulation Rate 


7-unit Multiplex Modula- 
tion Rate 


| 2-channe) | 4-channel | 
50 bauds | Sore 192 bauds | 
| 


*45.45 bauds 85 5/7 bauds | 171 3/7 bauds 


alternately. The polarity of signals in one channel 
is inverted so that it is impossible to obtain through 
transmission unless the channels are phased cor- 
rectly; this prevents the possibility of musrouting. 
Four-channel transmission is usually effected by 
combining two two-channel equipments so that the 
signal elements are interleaved in time, the element 
unit period being reduced to half the former value. 

Standardization.—Other allocations of the 7- 
unit code have heen devised with various advan- 
tages, but a modification of the original one is 
recommended by the C.C.LT.T. which has also 
standardized the speed of operation. The code is 
shown in Table I and the speeds in Table II. (One 
baud is one elementary information unit per second.) 

Improvement in Rate.—It is difficult to 
give a precise figure for the improvement in com- 
munication brow about by the introduction of 
automatic repeti on detection of error (ARQ) 

ee ey ee 
speed : oe to both parties, : _ 
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systems, because of the infinite variability of con- 
ditions encountered in transmission. However, in 
a circuit which without protection would produce 
one error per hundred characters printed it would 
not be unusual for the rate to be reduced to one 
per ten thousand characters printed. The opera- 
tion of such a system, of course, necessitates a return 
circuit, and if this is similarly affected, the time 
taken to dispose of messages would be increased by 
about eight per cent in the above example; but, in 
the absence of automatic repetition, the additional 
load placed on the circuit and operators by messages 
of verification would render commercial operation 
impossible. It is particularly important in Telex 
services, in which the subscribers are in direct com- 
munication, for the printed copy to be as “clean” 
as possible, because there is no opportunity before 
delivery for scrutiny and clearing of obvious errors 
due to faulty transmission. 

Electronic Equipment.—Following the success of 
the original electromechanica!l apparatus, engineers 
in several countries have considered the design of 
analogous electronic apparatus. One design, evolved 
by the Post Office Research Station, and revised in 
co-operation with Marconi’s Wireless Telegraph 
Co., Ltd., has been engineered by this firm for pro- 
duct’'on, and is being marketed under the name 
“ Autoplex ”¢. Although it will be obvious to those 
} Read. trade mark 
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familiar with electronic techniques that the functions 
of the various parts of the apparatus could be per- 
formed by a variety of different circuit elements, the 
above design will be briefly described as a typical 
electronic equipment. 

The simplified block diagram of an Autoplex 
two-channel time-division error-correcting terminal 
equipment is shown in Fig. 2. In this system the 
storage of transmitted characters precedes the coder, 
thus permitting the use of common translation 
equipment. 

This equipment uses cold-cathode tubes for 
all frequency dividers, distributors, registers, storage 
and counting stages, but the block diagrams 
are appropriate to alternative circuit elements. Cold 
cathode tubes offer the advantages of low power 
consumption and heat dissipation (little or no 
standby power is required, according to type), long 
life, reliability, and visual indication of their on/off 
condition. The last advantage is an important point 
in servicing. 

Timing Circuits.—Referring to Fig. 2, the trans- 
mitter and receiver element distributors are driven 
from a high-stability 9.6 kc/s crystal oscillator via 
ring-counter frequency dividers. By switch selec- 
tion of the scale of division the equipment can 
operate at aggregate speeds of 85.5/7, 96 or 100 
bauds. 


The timing equipment is shown in more detail in 


Fig. 2. Simplified block diagram of an 
Autoplex electronic two-channel time- 
division error-correcting equipment. 
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Fig. 3. Detailed block diagram of timing equipment in the Autoplex. 


Fig. 3. Synchronism is achieved by applying con- 
tinual correction to the timing of the receiver distri- 
butors, and at one terminal (the slave station) the 
transmitter element distributor is locked in a specific 
phase relationship to the receiver distributor. The 
timing examiner compares the relative timing of 
the transitions of the incoming aggregate signal 
with the drive pulses to the receiver element distri- 
butor. Early transitions step the phase selector 
counter to advance the phase of the drive to the 
receiver frequency divider via the phase selector 
gates. Late transitions cause the phase of the drive 
to the frequency dividers to be retarded. To pre- 
vent unnecessary changes of phase when the aggre- 
gate signal is time distorted due to multi-path 
propagation it is desirable to include an integrating 
device (both-way counter) so that the phase selector 
steps only when the number of early transitions 


— 


exceeds the number of lates (or vice-versa) by a 
specific number. 

Transmitter Circuits.—Referring to Fig. 2, 5-unit 
characters or supervisory signals to be transmitted 
over the system are registered at the inputs of the 
channels. Since 35 different signals have to be pre- 
sented to the coder, and there are only 32 permuta- 
tions in 5-unit code, the first register acts as a simple 
coder and provides a 6-wire output to a further 
register. In the 6-unit code a mark is added as 
tre sixth element to normal characters, and super- 
visory signals are formed by permutations in which 
the sixth element is space. channel timing con- 
trol, driven by the transmitter channel distributor 
(see Fig. 3), causes characters from the two 6- 
unit registers to be passed in turn to the coder where 
the translation to 7-unit code is effected. As each 
character is transmitted over the system it is also 
passed to a shifting store which 
normal 
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ly accommodates 3 char- 
acters, which are discarded in 
turn if a repetition is not re- 
quired. In the Autoplex equip- 
ment the coder is of the decode- 
recode type, the first half break- 
ing down the 6-wire input to the 


35-wire form, and the second half 
forming the 7-wire output. This 
type of coder does not require 
that there be a logical relation- 


ship between the S-unit and 7- 


CHANNEL BO 


Wiretess WorLD, JANUARY 


“> S-UMIT OUTPUT test points at the 3 


A typical section of the 
(translation for character “A”) 
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Above: Typical unit of 
the Autoplex. 


Left: The Autopiex 
electronic error - cor- 
recting equipment for 
teleprinters. 


each pair indicating the condition of one of the 
elements of the S-unit character. One terminal (the 
upper) of each pair is positive on mark and earth on 
space, the other (lower) is positive on space and 
earth on mark. The test point for the character 
“A” is connected via 5 rectifiers to 5 input ter- 
minals as shown, and can only 0, positive if the 
input signal is MMSSS. Point “A™ going positive 
applies a positive potential to ania terminals, 3, 
4 and 7 giving the 7-unit permutation SSMMSMS at 
the output. 

The output of the coder is converted by the trans- 
mitter element distributor to a sequential aggregate 
signal which is passed to the radio transmitter. The 
output drive stage includes a circuit which inverts 
the elements of channel B characters. 

Circuits.—The elements of the incoming 
aggregate signal to the receiver are examined at 
their nominal mid-instants, and registered in the 
correct sequence by means of the receiver distri- 
butor, the elements of channel B characters being 
automatically re-inverted. The 7-wire output of the 
register is applied to the decoder for translation to 
S-unit code. As each character is registered, the 
number of mark elements is counted by the error 
detector unit, and if acceptable (3 marks) the de- 
coder output is transferred to the appropriate 
channel store. The 5-unit signal is read out of store 
sequentially via output gates by a distributor operat- 
ing at the required speed of 50 or 45.45 bauds. Start 
and stop elements are added, and the composite out- 
put is passed to the receiving printer. If a super- 
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visory signal is received, continuous start or stop 
polarity is applied to the output wire. 

Repetition Circuits.—If the error detector indi- 
cates an incorrect mark element count, or the de- 
coder detects the RQ combination, a repetition cycle 
is initiated on the appropriate channel. In this 
period (4 characters for 3-character storage) con- 
tinuous stop polarity is normally applied to the 
receiver channel output wire to hold the —. 
In the transmitter, 


the input character ae 
device is stopped to permit the transmission o 
RQ signal followed by a repetition of the hansen 


in the channel store. As these characters are trans- 
mitted, they are automatically stored again in case a 
further repetition is required. At the end of repeti- 
tion cycling normal traffic is resumed. The repeti- 
tion cycle is stown in Fig. 5. Character C trans- 
mitted in the master-slave direction on channel A is 
falsified in transmission and detected as an error. 
(Continued on page 33) 
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Marconi in Television 


18 countries rely on Marconi Television 
Transmitting or Studio Equipment 
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Announcing 
two new EDISWAN Photomuttipliers 


We are pleased to announce two new Ediswan Photomultipliers : Type 27 M12 and Type 27 M13. 
Both are based on the well-known Ediswan Photomultiplier Type 27 Mr. 
Here are brief details of the new types (further particulars will be gladly given on request 


27 Mi2 27 M13 


Nine-stage Photomultiplier specially designed for use in 
aircraft and other locations where strong vibration is 
experienced. 


Seven-stage Photomultiplier with twin anodes. These 
provide a double output, which remains well matched 
under all conditions. 


Base: Flying Lead Base: 11 pin sub-magnal 


Cathode: 


Av. Cathode Sensitivity: 


Max. Anode Current 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivi 
(white light) 
Average Current 
Amplificauion 


List Price: £18.0.0 


Blue Sensitive 
20 HA/lumen 
1mA 


6sV 
6sV 
1.0 A/lumen 


60,000 


Cathode: 
Av. Cathode Sensitivity 
Max. Anode Current: 
Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 


Average Current 
Amplification 


List Price: £16.0.0 


Blue sensitive 
15 BA/lumen 
1mA 


125V 


SIEMENS EDISON SWAN LIMITED 
AN A.E.1. COMPANY 


Other Photomultipliers in the Ediswan range. 
~27 M1 Standard high sensitivity type (9 stage) List price £15.0.0. 
27 Ma Lower sensitivity (9 stage) type List price £ 8.0.0. 
27 M3 Sensitive to near ultra violet (9 stage) List price £16.0.0. 


15S CHARING CROSS ROAD, LONDON, W.C.2 AND BRANCHES 
Phone: GERrard 8660. Grams: Sieswan, Westcent, London 
cac 16/5 


The channel A re- 
ceive printer at the 
slave station is stop- 
ped for 4 character 
periods, and, at the 
first opportunity fol- 
lowing the receipt of 
the error, channel A 
transmission is in- 
terrupted in the 
slave-master  direc- 
tion to send the re- 
petition request (RQ 
signal) followed by 
3 characters from 
storage (M, N and 
O). Receipt of the 
RQ signal at the 
master station initiates a repetition of the stored 
characters C, D and E. It can be seen from the 
diagram that any further errors in either direction 
during the period of the repetition cycle will be 


rejected. 
“tested RQ” facility can be 


TRANSMITTER 


wn 


RECEIVER 


RECEIVER 
suave 
TRANSMITTER 


Other Facilities —A 
provided to give some protection against undetect- 
able errors. During a repetition cycle one of the 
received characters should be the RQ signal. If this 
is not detected owing to bad propagation conditions 
which may cause transpositions and undetectable 
errors, the repetition is ignored and another repeti- 
tion cycle requested. 

As an alternative to error correction by repetition, 
or when no return circuit is available, an error indi- 
cation facility is provided. On detecting an error, 
the 5-space combination is transmitted on the start- 
stop output wire causing a special error symbol to be 
printed on a suitably modified teleprinter. 

Out of phase operation may be recognized when 
in a specific period of repetition cycling the RQ 
signal is not detected. Phasing is accomplished by 
omitting a drive pulse to the receiver distributor 
not more than once per repetition cycle until the 
RQ signal is on each channel. Each 
drive pulse omitted has the effect of — the 
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Fig. 5. Repetition cycle after error detection in the Autoplex. 
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receiver examination circuits relative to the signal 
by a step of one element. This action can be 
manually controlled or automatic. 

Ancillary Equipment.—The basic error correct- 
ing equipment is generally designed for a 5-wire 
simultaneous input to the transmitter channel units. 
A 5-wire tape reader is then used when the informa- 
tion to be transmitted is prepared on perforated 
tape. 

Adaptors are necessary when the input is sequen- 
tial from a remote auto-transmitter or from the 
Telex network. If the remote auto-transmitter is 
driven by release pulses from the main equipment 
a simple sequential-to-simultaneous converter unit 
with one character storage is required. For connec- 
tion to Telex or a free-running auto-transmitter 
where the rate of reception and clearance of char- 
acters may differ, a converter with buffer storage for 
several thousand characters (which may be, for ex- 
ample, in the form of a loop of perforated tape) is 
required. Another ancillary item is a channel sub- 
divider unit to permit the input characters to a 
channel to be derived in turn from a number of 
remote auto-transmitters, and also to allow the 
output to be distributed in turn to a number of 
remote — 
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—————_ FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE ON ALL UNDISTURBED DAYS 


A Very Linear Timebase Using a Puckle Flyback Circuit 


By C. S. SPEIGHT 


= Miller and Puckle timebases are often con- 
sidered as being two distinct approaches to the 
problem of obtaining a linear sweep. The variations 
on the basic Miller-integrator circuit nearly all 
involve the use of the suppressor grid of a pentode 
as the switching electrode and they differ mainly in 
the method of generation of the switching pulse; 


whereas the Puckle timebase varies in the type of 


sweep-generating circuit used. A plain resistor- 
capacitor combination will suffice for some purposes; 
but for more linear sweeps a pentode is commonly 
used to produce a constant-current discharge from 
the capacitor by making use of the high “r,” of a 
pentode. The linearity of output from such a circuit 
is still not very good and difficulties arise in calibrating 
the sweep speed and stabilizing it against variations 
in valve characteristics, etc. 

However it is possible to combine the linear sweep 
characteristics of the Miller circuit with the Puckle 
recharging circuit to produce a timebase which is 
simple and yet superior to the more usual Miller- 
transitron circuit in almost every respect. 

Some advantages of such a circuit may be listed 
as follows:— 

1. The Miller integrator operates with an infinite 
load during the sweep period so ensuring an ex- 
tremely high degree of linearity 

2. The current recharging the sweep capacitor 
may be high compared with the discharge current. 
This means that the ratio of sweep period to flyback 
period can be made very much better than in the 
Miller-transitron in which a 
cot promise is made between 
a high stage gain without 
feedback (high anode load) 
and a high recharge current 


Fig Free-running linear timebase 
is less than the octual value) 


made possible by allowing the control grid voltage 
of the sweep valve to change only one or two volts 
during the transition from flyback to sweep. 

Free-running Linear Timebase—The circuit 
for a general purpose timebase incorporating the 
above features is given in Fig. 1. Only two valves are 
used: V1 is the Miller sweep valve, V2 is the Puckle 
“ multivibrator.” R, and S, form the fine and 
coarse speed controls. 

The operation of the circuit is most easily seen by 
Starting during the sweep period. V2(b) is conduct- 
ing heavily (1, ~ 4mA), its anode potential being 
given by the point at which the load line and the 

*V, = 0” curve intersect. The anode potential of 
V1 is more positive than that of V2(b); therefore V2(a) 
is held cut-off. The charging current, flowing 
through R, into the sweep capacitor C,, provides the 
total anode current of V1, which is constant because 
the grid voltage is required only to change sufficiently 
to maintain this current at reduced anode voltage. 

Therefore the rate of fall of voltage at V1 anode is 
constant until only a few volts exist between the grid 
and cathode of V2(a); which then starts to conduct. 
The drop in anode potential is transferred by C, to 
the grid of V2(b) where it reduces the anode current 
so allowing V2(b)’s anode potential to rise. Since 
V2(b) anode is directly coupled to V2(a) grid, the 
current is further increased in V2(a). A cumulative 
action occurs limited by V2(b) being cut-off and 
V2(a) forced into heavy conduction; thus the sweep 
capacitor, C,, recharges through the diode action in 


(The mark-spoce ratio of the weveforms shown 


low anode load 

3. The use of suppressor 
and screen grids as switching 
electrodes can be avoided, 
resulting in a high loop gain 
and fast transition from one 
condition to the other. Thus 
the circuit lends itself to 


— applications. 
4, initiation of the 


sweep and flyback periods is 
independent of the para- 
meters of the sweep circuit. 
The amplitude of the saw- 
tooth is therefore independent 
of sweep speed and can be 
controlled accurately. 

5. The initial “ fast” 
region or “ Miller step” 
associated with nearly all 
adaptations of the Miller 
circuit, can be climinated 
almost completely. This is 


+ 300V 


«4 


Wrmetess Wor.p, Janvary 1959 


V2(a) (grid and cathode), 


R,, and D,. The anode 
voltage of V1 rises until 
the current in V2(a) can no 
longer produce sufficient 
voltage across R, to main- 
tain V2(b) cut-off; then 
V2(b)’s anode potential falls 
which reduces the current 
in V2(a) still further. Again 
a cumulative action occurs, 
this time limited by the 
return of Vl and V2 to 
their original conditions, 
thus allowing the sweep to 
start once more. It follows 
that the lower limit of sweep 
voltage is determined by 
the anode potentual of V2(b) 
when conducting and hence 
by R,,. The upper limit 
is determined —— by the 
value of R,, the “r,” of 
V2(a) and the grid’ base 


of V2(b). If the value of 
R, is too low; the flyback 
will end too soon and the 
loop gain will be low; if it 
is too high the sweep will 
not start unti] C, has dis- 
charged through R,. (This 


speed timebese. 


occurs if the circuit components are so chosen that 
the circuit finds a “ stable” condition, with V2(a) 
running at “ V, = 0,” with anode current equal to 
that of V1.) 

R, is introduced to limit the current drawn by the 


pentode during flyback to about 4mA, the grid 
potential being limited to h.t. negative by the diode 
D,. The latter should have a back resistance of at 
least 1MQ at a reverse of about 5 volts, and 
a forward current rating of at least 20mA under 
pulsed conditiens. (Most point contact germanium 
diodes satisfy this requirement.) 

Values of sweep capacity are not given since they 
are best left to suit individual requirements. An 
approximate formula for obtaining the value of C,, in 
terms of the minimum sweep duration required on 
that range, may be obtained from:— 


it 
Cc = Vv 
where the symbols have their usual meaning). 
Substituting i = ImA, V = 150 volts. 


C is in farads and ¢ is in seconds.) 
Values of C, between 15pF and 0.1«F have been 
found suitable, providing a range of speeds from 
2usec to about 0.2 sec. (As the stray capacity is 
likely to be of the order of 15pF, the lower limit will 
be something over 2sec.) 

The flyback-blanking pulse is taken from V1 
screen and synchronization is effected by injecting 
negative pulses into Vi(b) grid (via C,, Ry, C,). 
The amplitude of these pulses may be as small as 
0.25V to produce tion because they are 
amplified and reversed in ity by V2(b) before they 
are applied to the grid of the cut-off valve V2(a). 
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Fig. 2. Adaptation of the free-running circuit to provide triggered (single-shot) high- 


Linearity—Although the cathode current of V 
does increase slightly throughout the charging 
the change in developed at the 
negligible due to the low value of 
the screen current is less than 5% of 
drain through R, and R,, the screen potential is 
substantially constant throughout the same 
The chanas tn eld Selene ts abe i b= 
| where 4V, is amplitude of 
saw-tooth at V1 anode and » is 
amplification factor of V1. 
Change in charging current is therefore:— 
4V, = 4V, 
. (assuming E. is constant) 
R, Ry 


Non-linearity >) a y 
4V,, . e~ Ye J 4 
cI *] . 100 a 
#R, R, : ns wE, 
substituting: 
4V, = 150 volts, » = 7,000 (typical value for 
EF91) 


E, = 300 volts (max. value) 


. 100 


“ ¢,” of the Miller valve (* 1M) to any appreciable 
extent, it is desirable that a cathode-follower should 
be used to isolate this impedance from the Miller 
valve. This is especially so if a paraphase amplifier 
is used, where the combined effect of stray capacitance 
and the input impedance of the amplifier could 
spoil the inherent good linea ity of the sweep circuit. 
An amplifier with a high degree of negative feedback 
is recommended: the anode-follower operating with 
a gain of one would be a suitable circuit. Usually, 
for oscilloscope work, the linearity of the tube is 
the limiting factor and for most purposes the sweep 
may be regarded as perfectly linear. 

High-speed Triggered Timebase.—The circuit 
of Fig. 1 may be made mono-stable by returning the 
“earthy ” end of R, to a negative potential, as in 
Fig. 2. 

Normally V2(b) is cut-off by the 9 volts or 
so across C,: its anode potential is limited by the 
diode, V3. V2(a) behaves as a cathode follower 
maintaining 200 volts across V1. The anode current 
in V1, and hence in V2(a), is limited by R, to about 
7mA. The grid potential of V1 is slightly above 
earth due to the current flowing through R, and 
through the diode between V1 grid and earth. 

A positive pulse is applied to V2(b) grid, via 
C,, D, R, and C;, to trigger the timebase. If 
the amplitude is sufficient to cause V2(b) to conduct, 
an amplified negative pulse will appear at its anode 
and therefore at V2(a) grid where it reduces the 
current in the valve. The resulting positive pulse 
at V2(a) anode adds to the pulse that initiated the 
process and once the loop gain exceeds one the action 
is cumulative, limited by V2(a) cutting-off. V2(b) 
is then conducting heavily and the sweep starts. 
The anode potential of V1 falls linearly and from 
this point the action is the same as that occurring 
in the free-running circuit, except that at the end 
of the flyback, the voltage across R,; is not allowed 
to fall to such a value that V2(b) can conduct (the 
value of R, is therefore increased from 1k to 2kQ.). 

It will be seen from Fig. 2 that the maximum 
charging current flowing through R, is equal to 
300,75 = 4mA (lmA in Fig. 1). The expression 
for C, will have to : modified accordingly:— 


Cc, = i re . 0.25. 

This increase in current is a desirable feature of a 
high-speed timebase; because there is a limit to the 
minimum value of sweep condenser (about 15pF), 
and the greater the charging current—the higher 
the upper limit of sweep speed. The increase has 
been made possible at the expense of recovery time, 
as compared with the free running timebase. 

The same remarks as before, concerning linearity, 
apply to the triggered timebase; but several other 
points may require clarification. 

At high speeds, it is generally more difficult to 

the beam brightening pulse than to initiate 
the sweep. To brighten the trace a definite excursion 
of voltage in (ideally) zero time is required, whilst 
sweep-initiation requires only a finite rate-of-change 
of voltage. For this reason the bright-up waveform 
is taken from the same current path as the sweep 
waveform (see Fig. 2). so that the beam is “ turned 
on” at the same time as the sweep. 

The semi-conductor diode, D,, is inserted between 
C, and R, to reduce the possibility of any negative 
pulses which may appear after the main triggering 
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pulse affecting the state of conduction of V2(a). 
Without this diode the circuit may be used to give 
the time integral of a pulse. 

The amplitude of triggering pulse should be 
greater than 10V to ensure consistent results, and, 
if necessary, it should be passed through a differen- 
tiating circuit to reduce the pulse duration to some- 
thing less than that of the sweep. Apart from this 
restriction the shape of the pulse is not critical. 

No particular valve is quoted for V3, as practically 
any small thermionic diode will give the required 
forward current of about 2mA, and the voltage 
across the valve at this current is not critical. 

Conclusions—The two circuits given are meant 
to be of a general nature and are easily adapted to 
specific applications. For example, by limiting the 
end of the sweep with a diode connected to “ catch ” 
V2(b) anode (Fig. 2), an accurate pulse-delay circuit 
is formed (the sweep duration depends only on the 
charging current, the limits of sweep and the sweep 
capacitor), 

In applications where a higher ratio of sweep- 
to-flyback duration is required (that of the existing 
circuit is as high as 30: 1 when E, is at its minimum) 
the value of R, may be increased and a strapped 
ECC91 could take the place of V2(a). The latter 
modification also increases the amplitude of the 
output. Should this prove a desirable feature the 
value of R, and R,, may be increased to 1.5k0 
and 100k respectively. 

Usually this is not worthwhile for use as a c.r.t. 
timebase because. this usually necessitates the use 
of a paraphase amplifier which effectively doubles 
the output. 

The circuit of Fig. 1 has been used in a general 
purpose oscilloscope and has proved very satisfactory, 
producing an almost-ideal saw-tooth. It is difficult 
to say whether the linearity estimated for this circuit 
is realized in practice due to the difficulty in detecting 
such a smal! percentage (0.007%), but examination 
of the grid waveform at a deflection sensitivity of 
0.5V/cm revealed no change in voltage throughout 
the sweep period. Assuming that the change was 
just undetectable (about 0.05 volts) the percentage 
non-linearity would still be 0.017%, which represents, 
to all intents and purposes, a perfectly linear sweep. 


Electronic Velocity Analyser 


IT is surprising that in these days of comprehensive 
instrumentation it is still difficult to measure accurately 


some transient events. One of these is velocity measure- 
ment. “EVA,” developed by Marconi’s W/T Co., Ltd., 
is designed to do this automatically, giving a highly 
accurate continuous record of velocity against time on 
a paper strip. It is a small portable instrument using 
X-band Doppler radar to provide the information. The 
range of the basic equipment is 600 ft on targets of at 
least 4 sq. metre radar reflecting area. The use of a 
superhet receiver will nearly double this and even 
greater ranges car: be achieved by modifications to the 
aerial system and transmitter. 

The lowest speed range is 2 to 80 m.p.h. This can 
be extended virtually as far as is desired by the use of 
ancillary units, for instance, a 60 kc/s oscillator and 
detector extends the range to 3000 ft/sec. The equip- 
ment is thus equally suitable for measuring braking 
performance of cars or the speed attained by guided 
missiles. In this latter application the use of “EVA” 
saves the processing and correlation of many thousands 
of readings. 
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Aspecis of design 


This is the seventh of a series of special features 


os Laboratory will 
from this or other articles 


The need for accurate and stable synchronisation of the 
scanning circuits of a television receiver under widely varying 
signal conditions requires the consideration of a number of 
factors in the design of circuits for separating the line and frame 
synchronising signals from the video intormation. These may be 
summarised as:— 

(1) Removal of all picture modulation. 

(2) Reduction of synchronising pu se disturbance by noise 

or impulse interference. 

(3) Removal of line frequency components from the frame 

synchronising signai. 

(4) Deriving frame aren my aes pulses of identical shape 

and amplitude in successive 

These points are considered in more detail in the following para- 
graphs in relation to the normally used method of modulating the 
cathode of the picture tube, where the synchronising pulses are 
the most positive part of the video signal voltage. simple 
but effective circuit shown in Figure 1 serves to illustrate the 
features in conjunction with the voltage waveforms in the 
of one frame synchronising signal drawn in Figure 2A. A SOE. 
triode-tetrode valve is normally used but a 30F5 pentode with one 
section of a 6/30L2 double triode is an equally suitable combina- 
tion which can be used in circuits where the component values 
are identical with those shown in Fig. 1. 


+ 100¥ = 6.SmA 
or 


REMOVAL OF PICTURE MODULATION 
AND INTERFERENCE 

A limiter circuit using a tetrode or pentode ae to operate 
with characteristics of the form shown in Figure 3 removes the 
picture modulation and gives a voltage output corresponding to 
the television gem rermy Lge waveform alone. The charging 
of the coupling capacitor by grid current during synchronising 

pulses maintains the top of these pulses et a constant level due to 
oe long discharge time constant. A resistor in series with the 
coupling capacitor serves to reduce both the effective capacity 
loa of the previous video amplifier —-. and the amplitude 
of high frequency components of noise interference signals. 
Its maximum value is limited by the tolerable distornon of the 
shape of the synchronising pulses and variation of clamping level. 

tion at a low screen eaneRy Se 3S 8 Se ee eee 

giving limiting action down to a low input signa! level. A high 
anode resistance also gives limiting action at the tip of the synchro- 
nising pulses as the anode voltage rapidly = to a low value. 
This removes noise and interference puises and g.ves an output 
waveform corres ae to a narrow “slice” of the input 
signal (Figure 2 

Sharp negative pulses for direct goons: of the line scan- 
ning circuit may be 5 eee ak ae hye 
output, or, alternatively, suitably shaped signals 1 may obtained 
for use in the phase comparison circuits of “* flywheel” 
synchromsing systems. 
DERIVATION OF FRAME 
SYNCHRONISING SIGNALS 

mplete syochocanaing wovederas tse eeasl 6s fous dhe 


selected time constant. The optimum time constant for 
discrimination is 15 to 20 microseconds. 


dealing with advanced problems in television 
and radio circuit design to be — Lg Siemens Edison Swan. 
be pleased to deal with an 
» the eighth of which will appear in the February 1959 issue. 
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SYNCHRONISING 
PULSE 
SEPARATION 


The Ediswan Mazda 
questions arising 


The ‘“* differentiating” method is yong Fed aS anes 
pulses result in more definite timing of the 
should be followed by a clipping valve to Panes the residual 


ulses at line frequency which are liable to cause poor interlace. 
triode valve in the circuit of Figure 1 this fi 

being biased beyond cut-off on its cathode except during the 

frame synchronising — when the pulses drive it to grid 


current (Figure 2C). grid current levels the top of the 

signal so that the output voltage at the anode consists of eight 

negative-going pulses of practically equal amplitude (Figure 

2D). This ensures synchronising the scan circuit on the 

first pulse and gives reliable interlace provided tha the end of 

— of the frame scan generator is arranged to avoid the last 
the frame sync’ 

Another factor which may impair the frame interlace is coupling 
of pulses at line frequency through the grid to anode capacity 
of the triode when it is cut-off. Mr mg we Ang filtered out by 
adding a capacity from anode to chassis s ly chosen to avoid 
excessive distortion of the frame synchronising pulses. 
ipper pts output of approx- 
imately 70 volts at the anode. If a smaller 
is adequate for the frame scan — pe a suitably biased 
such as in the 6D2 double diode may be used as a clipper. 


SURAMENS EDISON SWAN LIMITED 424.2. 
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EDISWAN MAZDA 30FL1 


GENERAL PURPOSE TRIODE-TETRODE FOR AC/DC 


MAINS TELEVISION RECEIVERS 


B9A BASE 
Maximum overall length (mm) 
Max mum seated he.ght (mm) 
Max.mum diameter (mm) 
Heater current (amps) 
Heater voltage (volts) . . 


56.0 
49.0 
22.2 
0.3 
9.4 


In 


° Va 'q: DP. 8 


View of free end 


MAXIMUM DESIGN CENTRE 


Anode voltage (volts 
Screen voltage (voits) 
Anode dissipat.on (watts 
Screen dissipation (watts P, 
Heater to cathode vo!tage* 

volts r.m.s.) Vi sax) — 


*Measured with respect to the higher potential heater pin. 


CHARACTERISTICS 


RATINGS 
Tetrode Triode 
5 250 


V mA x 
g2\max 
> 

Patmax) 2 


max) 


Tetrode Triode 
Anode voltage (volts) 170 200 
Screen voltage (volts) 
Anode current (mA) 
Mutual conductance (mA/V 
Amplification factor 


CAPACITANCES (pF 
Grid ‘Earth 


Anode Earth 
Grid; Anode 


without holder 
Famede 

Cgl E 
Caq—E 


Cgl-aq 


7.9 
3.2 
0.0 


3 


APPLICATION NOTES 

The two sections of the Ediswan Mazda 30FL1 are com- 
pletely independent. Both the internal shielding and the arrange- 
ment of the base connections result in a very tow levei of capacitive 
and electron coupling so that the sections may be used in diverse 
——— without their performance being sign.ficantly 

lected by interaction. The chart illustrates a variety of per- 
missible combinations in a television receiver. 

The triode sections of the Ediswan Mazda valves type 6/30L2, 
30PL1 and 30FL1 have identical characteristics. 


Characteristic curves of averace Ediswan Mazda 
Vaive type 40FL! 


TETRODE SECTION 


a -- 


= @ 
GRID VOLTS 
Sees | ENERON SWAN LIMITED 4x 4.£.1. Company 


Department, 155 Charing Cross Rd., London, W C.2, 
Fone SG Eira’ 8660. Telegrams: Sieswan, Westcent, London. 
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TRIODE 
SECTION 


TETRODE SECTION 
Sync. Pulse: *Video | Line Scan|Frame Scan 


Separator |Amplifier | Generator; Generator 
Frame Sync. A A 


Sync. Phase A 
Line Scan Phase 
Comparator 
Line Scan Gen- 

erator 
Frame Scan Gen- 
erator 
Gated A.G.C. 
*Video Cathode d 
Follower 


NOTES:— A—These combinations are odie for the types 
of circuit and component valuzs normally used. 
B—lIn general, these combinations should be satisfactory but 
extra care may be needed to minimise stray coupling in wiring. 
* With an H.T. line voltage of 190 V, the use of the tetrode to 
provide picture modulation to the cathode ray tube 1s only recom- 
mended with an anode load resistance not less than 10kQ. The 
triode section is not recommended as a cathode follower to 
provide picture modulation to the cathode ray tube unless the 
effective capacity ioading is low enough to give adequate frequency 
response with a cathode resistance not less than 22 kf. 
f the H.T. line vo.tage is higher than 190 V, adequate output 
under limit conditions can be obtained with lower resistance vaiues. 


A 
A 
A 


A 
A 


Characteristic curves of average Ediswan Mazda 
Valve type 0FLI 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Raster 


1 AM pleasantly surprised to find on reading “Free 
Grid’s” contribution in the December issue that even 
I should be able to help him. 

As far as I can recollect the word Raster was first 
used in connection with television m von 
Ardenne when in 1934 or 1935 he made his first 
cathode ray tube television receiver which worked with 
180 lines. At least he was the first person from whom 
I heard the expression. It is basically German for the 
screen used in half-tone printing and is a logical choice 
of word for what it is intended to describe. We ought in 
English to refer to a “screen” of so many lines. 

May I take this opportunity of thanking “ Free Grid ” 
for much constructive amusement which I have obtained 
from him for well over 30 years. 

H. C. SPENCER. 


Taplow, Bucks. 

Rigidity of Loudspeaker Diaphragms 

FOR the same reasons as given by Mr. D. A. Barlow in 
his article in the Dec. 1958 issue, I started work three 
years ago on devising and perfecting a light and stiff 
cone material. On the pure chemistry side I had the 
collaboration of an American chemist, Mr. H. J. Luth. 
The outcome of that work was briefly mentioned in 
my “ Audio Design Handbook ” (Gernsback, New York 
1958) on page 158 where ] write—“ This material fhas| 
a core of cellular material which is left in an unimpreg- 
nated condition so tar as the air cells are concerned, 
but the bonding material is allowed to penetrate the 
fibres to form a hard lattice-work frame. On the outer 
surfaces a complete skin 1s formed of the very hard 
bonding material ”. 

I submit that, although I didn’t call the new cone 
construction a “sandwich”, this invention does give 
practical effect to Mr. Barlow’s needs, for speakers 
incorporating the principle have been on sale in the 
U.S. for some 16 months. They work extremely well 
in centrally-heated American homes but nargneng 
tests in my English laboratories showed them to 
susceptible to damp atmosphere, and a good deal of 
work has had to be done to make them “ waterproof”. 
Of course all paper-coned speakers are hygroscopic to 
some extent, but adopting a stiff cone results in many 
complications, among which is the aggravation of any 
inherent defects in the system. What is good for paper 
cones is not necessarily for stiff cones. 

In contrast to Mr Barlow’s expectation that a speaker 
of the type he mentions could only act over a narrow 
band of frequencies, experience has proved that it is 
quite possible to get from a single unit a smooth and 
very good response from 10 to 15,000c/s, beyond which 
I do not think it is really necessary to go. The mech- 
anics of a stiff cone do not seem to conform to what 
has hitherto been accepted as conventional theoretical 
speaker design. More on this point cannot be given 


in a short letter. 
Exton, Southampton. H. A. HARTLEY. 


Stereo Under Fire 


I FEEL it necessary to cross swords with Mr. G. A. 
Briggs, of Wharfedale Wireless Works, Ltd., over his 
letter on stereo in the November issue. 

As long ago as 30 years, a leading firm in whose 
employ I used to be, tried out stereo on disc. Due to 
the soft disc material and heavy pickups, it was obvi- 
ously not practicable in those days, but it does prove 
that the idea 1s not a new-fangled gimmick. 

Stereo not only largely overcomes the lack of per- 
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spective and sound source positioning, but also for 
some reason as yet unexplained technically, appears 
to give a much greater d ic range than is in effect 
the case, and appears to w up the higher frequencies 
to a more marked extent than does a single-channel 
system. 

There is one other point to be considered, and that 
is that many people can hear little above 9kc/s, and 
“hi-fi” to these people sounds no better than any- 
thing else. Stereo, with us added presence and spatial 
effect will be a great step forward in enjoyment of music 
and plays to these millions of people. 

Whilst agreeing wholeheartedly with Mr. Briggs’ con- 
tentions concerning pickups. I cannot agree with his 
idea that stereo has been launched too soon, as from 
my earlier remarks it would appear to be about 30 


years overdue. 
West Drayton, Middlesex. R. W. BRYANT. 


IT seems to me that amongst all the talk about “ stereo” 
sound, one point seems to have been overlooked. This 
is that what goes under the name of “ stereo”, or “3D” 
sound, is neither solid nor three-dimensional. It has 
only one dimension—width. It has neither height nor 
front-to-back depth. One can hear a train come in 
from one side and go out the other side, but one could 
not hear the angle of approach or recession; neither 
could one hear a rocket and know that it was going up 
at an angle of 75° over one’s head. 

Not of course that one particularly wants to do so, but 
I only mention these points to underline my contention 
that “stereo” is a misnomer. 

Birmingham, 28. ROBERT G HASELER 


Disc Stereo 


MAY I reply briefly to some of the points raised in 
your December issve? 

I agree with “Free Grid” that for technicians and 
writers no new development can be launched too soon, 
but I had in mind the general public and those who 
supply them with equipment. Most people in the 
industry now agree that the launching of stereo discs 
before reasonable supplies of compatible pickups were 
available was an unwise step to take. Even at ume 
of writing, six months after the fiasco at the London 
Audio Fau, high-class stereo heads are unobtainable 
in the dealers’ shops. I have obtained interesting speci- 
mens from the U.S.A, Denmark and Germany, but 
this does not help the man in the street. 

I also agree with Mr. H. C. Rylatt that the playing 
conditions at the Radio Show were abnormal. 
point is, however, that stereo pick were overcome 
by the heat and humidity when “monaural” 
carried on without wilting. so it would be fooli 
scrap the more reliable type. 

rr 


ups 
the same record groove, and 
switch to the same two i 


gives 
this 


up 
but 


mot gO on ignoring solo items indefinitely. What I 

object to is any assumption that second-rate stereo will 

or should replace first-class single channel working. 
Idle, Bradford. G. A. BRIGG 


> 


Wharfedale Wireless Works, Ltd. 
Printed Circuits 


IN extolling the virtues of the printed circuit, unit con- 
structed TV your contributor “ Diallist” indicates that 
he is rather out of touch with modern TV servicing 
conditions. Any reputeble dealer of to-day, if he is 
to stay in business, must endeavour to have a faulty set 
back at his customer’s house in working order within 
24 hours of the original complaint being made. Given 
good engineers and no printed circuits this can nearly 
always be achieved. With the printed circuit units, 
however, the engineer must first definitely locate the 
fault and decide which unit is to blame. This is not 
always such an easy matter (e.g. many a poor frame 
lock has been traced to the video output stage). 

Assuming that he guesses right the dealer must 
then apply to the manufacturer for a new unit, and 
judging from past experience, he will be very lucky if 
he gets it within a week. Meanwhile the faulty set 
must take up precious space in the workshop, and, to 
save his sanity, the dealer will probably have to lend 
the customer a set to keep him quiet. 

I am sure that most engineers will agree that the only 
advantage of the printed circuit is that it cheapens pro- 
duction, Otherwise they are a necessary evil and to 
suggest that they are an aid to service is nonsense. 

oT Gndeonand that in the U.S. the better quality TV 
receivers are advertised as 
printed circuits”, 

London, N.W.6. 


Unbiased Valves 


“FREE GRID” avers that the word “valve” has come 
to mean a one-way device by common usage. As a civil 


“definitely containing no 
and that surely speaks for itself. 
A. G. TUCKER. 


engineer I wish to refute his suggestion. Valves have 
been in use for centuries to control the flow of fluids, 
ie., liquids and gases. Of the many types available 
only one is intended to restrict the flow to one direc- 
tion, viz., the reflux or non-return valve. Since in 
many hydraulic systems, e.g., water supply, flow is 
normally in one direction only under the influence of 
gravity or pumps (c.f. batteries or generators) the design 
of some types of valve has naturally tended to produce 
devices either intolerant of reverse pressures due to 
selective provision of machined faces, or incapable of 
functioning under reverse pressures as in the case of 
the ball valve in the cistern in the attic, or the common 
domestic tap, in which a loose plug is screwed down on 
to its seat against the normal flow. 

Just because these valves have been specialized for 
use in one-way systems, it is not necessarily correct to 
class them as one-way devices. 

The simplest types of valve are functionally two-state 
devices (albeit imperfect in action when changing over), 
being normally kept fully open or closed, e.g., sluice, 
gate and barrel valves which are very poor as fiow 
rate controls having an exponential characteristic. They 
are the “switches” of the plumbing world. Reflux 
valves are the “diodes” (fortunately not normally sub- 
jected to a.c. which is anathema to the water engineer, 
being transient in character and potentially disastrous 
in effect, and known as “water-hammer”). Servo- 
operated valves are the “triodes”, further electrode 
equivalents not being necessary. 

It is, of course, dangerous to press an analogy too far. 
If “ Free Grid ” wishes to learn a little more about valves 
I suggest that he pays a visit to the Institution of Civil 
Engineers, where he can read a most interesting paper 
entitled “Control of Flow by Gates and Valves”, by 
Horace Denton Morgan, M.Sc.(Eng.), M.I.C.E., in Proc. 
Inst. C.E., Vol. 7, p. 537, dated April 9, 1957. After 
which I look to him for a definition of the phrase “ com- 
mon usage”. 


Newbridge, Midlothian. JAMES M. HOY. 


LT.A. NATIONAL COVERAGE 


WITH the opening of the Burnhope, Co. Durham, 
station in January and the East Anglian and N. Ireland 
transmitters towards the end of the year, the L.T.A. 
will then be covering over 90 per cent of the U.K. 
population. The Authority’s ultimate p‘ans for a nation- 
wide coverage call for stations for a further three major 
service areas, each with populations large enough to 
support an independent programme company, and a 
number of satellites serving areas too small to “make 
financially possible the operation of independent 
companies.” 

The three major areas to be covered are S.W. England, 
N.E. Scotland and the Solway and it is hoped to bring 


The proposed Dover station is planned to serve the area 
outside the present |. T.A. coverage in S.E. England. 


the stations into service not later than the winter of 
1960-61. S.W. England cannot be covered by only one 
Band III transmitter, es is done by the B.B.C.’s Band I 
station (North Hessary Tor), and it is, therefore, planned 
to build two stations, one in Devon and the other in 
Cornwall, both being operated by the same programme 
company. 

The first of the proposed satellites will be built near 
Dover and will come into service next winter. As 
already mentioned, these satellites are being introduced 
for an economic rather than a technical reason and will 
not, therefore, operate with the fly power one has come 
to consider to be the output of such stations; in fact, 
the Dover transmitter will have an e.r.p. of about 100kW 
in one direction. Satellites are also being considered for 
the Berwick area, W. Wales, Inverness, the Channel 
Islands and the Isle of Man, and possibly along the W. 
Coast of Scotland. 

It is now certain that, despite the inconvenience, delay 
and expense involved in re-designing at the P.M.G.’s 
instigation the topmast of the B.B.C.’s tower at Crystal 
Palace im order to accommodate the I.T.A.’s London 
aerial, the Authority will not be using it. It intends to 
build its own tower at Croydon to replace the temporary 
200-ft mast and to use a more efficient aerial, thereby 
improving the overall coverage of the London station. 
The I.T.A. is also planning the installation of a taller 
mast at Lichfield. 

The completion of these plans by 1961 is expected 
to extend the I.T.A.’s service to something like per 
cent of the population using only four of the eight 
channels in Band III. It still remains to be seen who 
will be given the other four channels, 
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THE “THIRD METHOD” 5,,. 5.1. ssomwa- 


A New System of S.S.B. Generation 


Ax amplitude-modulated radio-frequency signal 
consists of a carrier radio frequency and two bands of 
frequencies at the sides of the carrier. These side- 
bands are caused by the addition and subtraction 
of the audio frequency to and from the carrier 
frequency, e.g. a carrier frequency (f,) amplitude 
modulated by a 1,000 c/s audio tone will produce at 
the output of the modulator three frequencies (1) 
fo c/s, (2) fo + 1,000 c/s, (3) fy — 1,000 c/s, the 
latter two frequencies being the upper and lower 
sidebands respectively. 

The “Filter’? Method. In the “conventional” 
method of single-sideband generation, a carrier radio 
frequency and the audio-frequency signal are applied 
to a balanced modulator. The carrier frequency 
is balanced out of the output leaving only the 
|sum and difference frequencies, i.e., the upper and 
|lower sidebands, 

' With the aid of a complex filter one of these two 
|sidebands is eliminated leaving a single-sideband 
signal for further amplification and transmission. 
The difficulties of this method are, in the main, 
the design, manufacture and, for commercial 
purposes, cost of suitable stable filters to operate 
at radio frequencies with high discrimination, and 
the care necessary to prevent breakthrough across 
the filter. 

In this method of single sideband production, a 
downward shift of 1% in the filter pass band will, 
for a carrier frequency of, say 100 kc/s (a frequency 
commonly used for single sideband production), 
give a change in position of 1,000 c/s. This would 
mean that the filter would move part of its pass band 
over to the unwanted sideband. Assuming that the 
modulation frequency band required to be passed 
is 300 to 3,000 c/s, then the filter would pass fre- 
quencies up to 700 c/s in both sidebands and fre- 
quencies up to only 2,000 c/s in the upper sideband. 
Fig. 1 illustrates the vast change in operation which 
would occur for a change of only 1% in filter charac- 
teristic. This gives some idea of the stability required 
from a single-sideband filter operating at low radio 
frequencies. It also indicates why the lower fre- 
quencies of 50 kc/s or even 25kc/s are used as 
carrier frequencies when using filters in the 
conventional method of single sideband production. 
The “Out-phasing ’’ Method.—Another method 
of single sideband generation, which is popular 
with amateurs because it does not require a complex 
and expensive filter, is the “ out-phasing ” method. 


The audio input signal is applied Ion two broad- 


band, a.f. phase-shift networks. ese networks 
advance and retard the phase of the whole of the 
required audio spectrum by approximately plus 
and minus 45°. The audio-frequency outputs from 
the two networks thus have a relative phase shift of 
approximately 90°. The two audio outputs are 
applied separately to two balanced modulators. 
The r.f. carrier applied to these modulators is also 
in phase quadrature having passed through simple 
*C ions Lab y. Redifon, Ltd. 
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phase shift circuits givi lus and minus 45° 
phase shifts. Ane 

The resultant phases of the sideband outputs from 
these two modulators are such that, when combined, 
two of the sidebands add together and the other two 
subtract and cancel, thus leaving a single sideband 
output (Fig. 2). This method suffers from the 
disadvantage that unless the amplitudes are identical 
and the relative phase shifts are exactly 90°, the 
cancellation of the unwanted sideband is not com- 
plete: thus 1° of error in the phase shift gives an 
unwanted-sideband level of approximately — 40 dB; 
2° of error gives approximately —35 dB, 3° approxi- 
mately —30dB, etc. In practice it is difficult 
to design and build 45° phase shift networks to work 
over the broad audio frequency band required for 
speech which give this high degree of constancy of 
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attenuation and accuracy of phase shift. A compromise 
system is often used, which gives about 2° of phase- 
shift error at some frequencies, using high-stability 
close-tolerance components. This gives an unwanted 
sideband level of about —30dB to —35 dB which 
could interfere with users of the other sideband. 
Some equipments use filters after this type of s.s.b. 
tor to reduce the unwanted sideband still 
er. In this case the system is a combination of 
the conventional filter system and the phasing system 
and may suffer from some of the disadvantages and 
complications of both. 

Another disadvantage of the out-phasing system 
is that the balanced modulators have to be balanced 
very accurately: they must be sufficiently stable to 
remain balanced for long periods of time if fully 
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NOMINAL t= 1,800 = ty 
CARRIER FREQUENCY 
(NOT GENERATED ) 


Fig. 3. (a) Power/frequency spectrum of audio input to 
modulator. (b) Audio modulator output, nominal (sup- 
pressed) carrier frequency |,800c,s. Note the “ folding "’ 
of the lower sideband. (c) Output from low-pass filter, 
cut-off frequency |!,500c's. (d) Output from first mod- 
ulater chain (chain “B"’ in Fig. 5). (e) Output from 
sevonc modulator chain (chain “A"’ in Fig. 5). (f) Sum 
of outputs of modulator chains “*A’’ and “B"’ gives a 
Tales tome signal with nominal carrier frequency fo, 
! s below f,, the r.f. carrier. Note that f, is not 
generated. N.B. The power/frequency spectra shown 
apply only to speech. 


4U 


suppressed carrier operation is required. If even 
a small amount of carrier should appear it could 
cause interference with an operator using the 
“ other” sideband of the channel, especially if he 
were using an automatic frequency-control system. 

From the foregoing brief description, it will be 
seen that these first two methods rely on i 
out the unwanted products of a.m.—the carrier 
and the unwanted sideband, both of which, although 
undesired, are still generated. 

A different and logical approach to the problem 
is to avoid generating the carrier or the unwanted 
sideband altogether. This approach is used in a 
method now known as the “ Third Method” of 
single-sideband generation which was described by 
D. K. Weaver in the Proceedings of the 1.R.E. for 
December, 1956. 

In the following discussion, production of the 

upper sideband only will be considered for simplicity. 
The same general principles naturally can be applied 
to the generation of the lower sideband. 
The “Third Method”’—Consider the radiofrequency 
spectrum to be occupied by the wanted sideband, 
say 3,000 c/s wide. It will be seen that this same 
spectrum could be occupied by a “ carrier” fre- 
quency f, placed centrally in the wanted-sideband 
spectrum, and two “ sidebands” each extending 
over half the width of the wanted sideband spectrum 
(double cross-hatched part of Fig. 3(d)). These 
two “ sidebands ” would be produced by modulating 
the “ carrier ” /,, with audio frequencies of up to half 
the width of the wanted sideband, i.e. audio fre- 
quencies of up to 1,500 c/s. 

Thus it is possible by modulating the offset 
“carrier” frequency f, with audio frequencies 
ranging from Oc/s to 1,500c/s to produce a fre- 
quency spectrum which will occupy only the wanted 
sideband width. At this stage we are considering 
only how to “fill” the required spectrum and 
restrict the radiated bandwidth. How this band- 
width is “filled” with the correct intelligence 
will be described later. 

It is a relatively simple matter to produce a low- 
pass audio filter to pass Oc/s to 1,500c/s and 
atrenuate rapidly above 1.500 c/s. The attenuation 
can be made as high as may be required with quite- 
wide-toierance components. The stability of the 
fuiter need not be particutarly good as, for example, 
a downward change of 1% in the filter pass band 
wili only aiter the width of the radiated sideband 
by a total of 2 x 1% x1,500 = 30c/s. The 
position of the sideband wil) remain unaltered 


«because it is symmetrical about the fixed “ offset 


carrer ” trequency f,. 

Comparing this result with the result oi the 
1% dnft wm the “ filter” method, it will be seen 
that the filter problem using the “ third method ” 
is greatly simplified, as it is easier and more logical 
to restrict the bandwidth to that of the audio spec- 
trum at audio frequencies rather than at radio 
frequencies. 

Having now produced a radio frequency spec- 
trum which, by reason of the audio filter, cannot 
be any wider than 3,000 c/s, the problem is how 
to produce the correct intelligence in this spectrum. 

For speech reproduction to be :ntelligibie, there 
18 mo necessity to reproduce frequencies beiow 
300 c/s, so this gives a tower limit of frequency 
to transmit. As we have selected a sideband spec- 

(Continued on page 41) 
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FERRAMIC is a registered trade mark 


A ferrite to remember 


Cores made of Plessey ‘Ferramic’ material, only ‘050’ in diameter, 
make possible the intricate memory planes used in modern com- 
puter design. The electrical properties of these microscopic cores 
have to be critically accurate and ‘Ferramic’ readily meets 
the demands. 

Other grades of ‘Ferramic’ are also being made in large quantities 
for many components requiring a core material of the highest 
efficiency—television transformers, scanning coils and aerial rods 
among them. 

Designers still seeking a core material which will realise the 
performance they want, at an economical price, are invited to 
write for data sheets on available grades of ‘Ferramic’. 

Shown is an enlarged section of a typical Plessey memory plane. 
Each core is only ‘050’ in diamieter. 
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Thinking about 


an oscillograph? 


Consider Model 1065 


Designed for a wide variety of 
laboratory applications, it has a very 
interesting specification including: 

Y amplifier of sensitivity 250 mV/cm 
with a bandwidth of d.c. to 20 Mc/s and 
rise-time better than 40 mysec; 

X amplifier: time measurement by 
calibrated shift and internal oscillator for 
timing marks; voltage measurement by 
calibrated shift; probe providing an input 
impedance of 1.5 MQ 12 pF. We shall be 
pleased to send you full data on this and 
other equipment in the Cossor range. 


° . : If you are experienced in the 
An export model (1065X) is also available. aiciacaiaiaiiiasiilibiienn 
Write for information to: our Technical Director would be 


glad to hear from you. 


COSSOR i orgvwents wma 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.>5 
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London. Codes: Bentley’s Second. 


Transistorized mod- 
ulator deck of the 
Redifon GR400 radio- 
telephone. The unit 
is 19in wide and 34in 
high. 


trum 3,000c/s wide, the upper-frequency limit 
therefore will represent 3,300 c/s. Therefore the 
arithmetical centre of this band, which is the offset 

‘ carrier ’’ frequency f,, represents a single sideband 
frequency corresponding to 1,800c/s. It should 
be noted that f, is not the nominal carrier frequency 
(f,) (which is not generated and lies 300 c/s below 
the bottom of the spectrum which has been gener- 
ated). 

1,800 c/s, therefore, is the centre of the trans- 
mitted audio spectrum. If the audio input can be 
“‘ folded over” on itself about the centre frequency 
of 1,800c/s, then all the necessary information 
can be contained in a spectrum of only 0-1,500 
cycles, which can then pass through the filter to the 
r.f. modulator (Fig. 3(b)). 


The audio input spectrum can be “ folded over ” 
about the centre frequency of 1,800 c/s by applying 
both it and a 1,800c/s tone to a ring modulator. 
The ring modulator can be balanced so as to remove 
all the audio-input frequencies and the 1,800 c/s 


audio-carrier voltage from its output. The output 
will consist then of the sum frequencies of 1,800 c/s 
plus audio of 300 to 3,300 c/s, i.e. 2,100-5,100 c/s 
(which will be removed by the filter) and the differ- 
ence frequencies between the audio and the 1,800 c/s. 
For input frequencies of 300 c/s up to 1,800 c/s, 
the difference frequencies will be 1,500 c/s down to 
zero so that the lower part of the input audio spec- 
trum will be inverted and reduced in frequency. 
Input frequencies of 1,800c/s up to 3,300 c/s 
will produce beat frequencies of zero up to 1,500 c/s. 
This is the same resultant spectrum as for the 
lower frequencies and hence the whole of the audio 
spectrum will have been “folded” in two and re- 
duced in frequency (Fig. 3(c)). 

This “folded” spectrum thus contains the 
original information in a bandwidth of only 1,500 c/s. 

As shown earlier, the “folded” spectrum can 
be used to modulate the “ offset carrier” f, where 
the spectrum will be “ unfolded” to occupy the 
full single-sideband spectrum of 3,000 c/s. 

However, an ambiguity was introduced in the 
first modulator when the original audio spectrum 
was “ folded over.” Any given frequency in the 
output spectrum of 0 to 1 ,500 c/s could have been 
produced by a tone either above or below the 1,800 c/s 
audio carrier frequency. Similarly, when one fre- 
quency in the 0 to 1,500 c/s spectrum is used to 
modulate the “ offset carrier ” f,, two “ sidebands ” 
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are produced which correspond to the two possible 
audio frequencies in the original speech band. 
In other words, the sideband produced in this 
manner will contain equal amounts of direct and 
“inverted” speech. It will be seen at this stage 
that the nominal carrier frequency could be 300 c/s 
below the bottom end of the sideband spectrum or 
300 c/s above. In the latter case, the same spec- 
trum could be considered to be the lower sideband 
of another nominal carrier frequency f, + 3,600 c/s 
(Fig. 3(d)). In either case, the unwanted inverted- 
speech component must be removed. 

We have already seen that the phasing method of 
single-sideband production generates two sets of 
sidebands, by means of two separate and differently 
phased modulator chains, and then adds them to- 
gether giving cancellation of the unwanted sideband 
and reinforcement of the wanted sideband. 

A similar approach to this is used in the “ third 
method” of single sideband production where 
the “ wanted sideband” is considered to be the 
final frequency in the s.s.b. spectrum which repre- 
sents the original audio frequency. 

The “image” frequency representing inverted 
speech in the output spectrum is considered to be 
the “ unwanted sideband.” 

To produce cancellation of the inverted sideband 
the first audio modulator, filter and r.f. balanced 
modulator are duplicated. 

A relative phase shift of 90° is introduced between 
the 1,800 c/s tones supplying audio carriers to the 
two audio modulators. This is achieved by simple 
r.c. circuits which advance the phase of the 1,800 c/s 
a.f. carrier by 45° for one modulator and retard the 
phase by 45° for the other modulator. Similarly 
the phase of the offset “carrier” frequency f/f, is 
advanced and retarded by 45° for the two separate 
r.f. modulators as in the phasing method. It will 
be noted that the 90° relative phase shifts in both 
cases are produced at fixed frequencies (as distinct 
from the whole audio spectrum) and so can be 
made exactly 90° without any compromise being 
necessary. 

The effect of the two different-frequency phase 
shifts in the two modulator chains is to produce 
“ sidebands ” of the “ offset carrier” of such a 
phase relationship, i.e. quadrature, that when 
combined the inverted spectrum cancels and the 
wanted direct spectrum is reinforced in a simular 
manner to the reinforcement of the “ wanted” 
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Fig. 4. Block schematic of the “ Third Method "’ of s.s.b. generation 


as applied to the Redifon GR400 radio-telephone. 


sideband in the phasing method of s.s.b. generation. 
(Fig. 3 (d, e and f).) 

In this manner a true s.s.b. signal with fully 
suppressed carrier is produced. The s.s.b. signal 
may be developed at any required radio frequency, 
as filtering out of the unwanted sideband is not 
required at r.f. because none is generated. 

If a “ third method ” s.s.b. generator is adjusted 
wrongly or suffers from tampering by unskilled 
personne! it cannot radiate outside its sideband 
spectrum. For instance, if the balance of the output 
modulators is disturbed then the “ offset carrier ” 
frequency /, will appear in the user’s own spectrum 
as the equivalent of a sideband produced by an 
1,800 c/s tone. The user will be the only person to 
suffer since this will give him a “ whistle’ in the 
centre of his own sideband spectrum. 

Similarly, if the phasing or balance of the two 
channels is disturbed, the user again wil) be the only 
person to suffer since he will then produce a small 
amount of “inverted” speech entirely within 
his own sideband spectrum. Practical experiments 
have shown that removing completely the second 
modulator chain so that equal amounts of inverted 
and direct speech are produced does not render 
the signal unintelligible. The ear and brain cannot 
understand the meaningless “ inverted ” speech and 
thus tend to ignore it as an unwanted interference 
occurring at the same time as the intelligible direct 
speech. 

This is a very useful feature of the “ third 
method ” since half of the generator can be damaged 
or a fault can occur in it; but in an emergency the 
equipment can still be used to produce an intelligible 


ut. 
Ow The same system may be used in reverse for 
reception. A radio frequency will, if it is within 


1,500 c/s of the “offset carrier” frequency /f, 
produce an audio-frequency beat note which can be 
passed through the audio filters. If the radio fre- 
quency is more than 1,500 c/s away from /, then any 
beat note will be severely attenuated by the filters. 
The a.f. beat note of up to 1,500 c/s is then applied 
to the audio modulator whereupon the sum and 
difference frequencies between the a.f. beat note 
and the 1,800 c/s oscillator will be produced. 
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These two frequencies will represent a.f. “ in- 
verted ” and direct speech. As in the generation of 
the s.s.b. signal, the addition of the outputs of the 
two modulator chains will, by reason of the phase 
shifts, give cancellation of the “ inverted” speech 
and reinforcement of the direct speech. 

When used for reception, the “ third method ” 
has the same advantages as when it is used for 
transmission. Any tampering or maladjustment 
of the circuits will not make the system unusable, 
it will merely produce either a whistle if the modu- 
lators are upset or a small amount of “ inverted ” 
speech; which, although perhaps annoying, does not 
make the signal unintelligible. 

This method of single-sideband generation is used 
in the Redifon GR400 radio-telephone. In this 
equipment the s.s.b. generator and demodulator, 
together with the microphone and loudspeaker 
amplifiers, are combined into one small transistorized 
unit. In this case the audio oscillator operates at 
1,650 c/s instead of 1,800c/s and the low-pass 
filters cut off at 1,350 c/s instead of 1,500 c/s. This 
combination gives an audio frequency band 2,700 c/s 
wide centred on 1,650 c/s i.e. an a.f. spectrum of 
300 to 3,000 c/s. 

For convenience of switching radiated frequencies 
in the GR400 the s.s.b. generation and demodulation 
is performed at the fixed intermediate frequency of 


MODULATOR| © 


es = sin Wot 


——+ 
2sinw, tf 


Fig. 5 Block diagram of “Third Metho."’ 
chains, showing signal relationships. 


modulator 
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465 kc/s. When transmitting the s.s.b. output 
is mixed with a local, switched crystal or to 
give the required radiated frequencies. When used 
for reception the output from a normal 465 kc/s 
receiver i.f. amplifier is applied to the unit. Fig. 4 
shows in block form the application of these prin- 
ciples to the GR400. 

Using this method of s.s.b. generation and demod- 
ulation the Redifon- GR400 radio-telephone can 
achieve an overall “ link” distortion (from micro- 
phone input of one GR400, via the radio circuit, 
to the loudspeaker output of another GR400) of 
5 to 6%, which is very reasonable for a radio-tele- 
phone. Intermodulation products produced in the 
transistorized s.s.b. generator using the “ third 
method” are 35 to 40 dB down, the non-linearity 
being mainly in the transistor amplifiers. 

For those who would like to look more closely at 
the method of operation of the “ third method ” 
the following analysis may help. 

For convenience let the input signal be 

e, = 2 sinw,t ss Pit | > 
(see Fig. 3(a) and Fig. 5.) 
.”. The outputs of modulators Al and B1 are:— 
Foal jon Ss i. <a 
€p, = €, COS w (3) 
respectively where w, = 22 * and f, is ‘the frequency 
of the local audio oscillator. 


Substituting (1) in (2) and (3) 
€a = 2sin o,f. sin wf 
= cos (w, —w,)f —Ccos (a, + @,)t 
and ¢,; = 2 sin w,f. Cos wot 
= sin (w, + ,)t + sin (w, — @,)t 
(see Fig. 3(b)). 
€42 = €4: less frequencies greater than f, because of 


(6) 


(7) 
(see Fig. 3(c)). 
The output of modulators A2 and B2 respectively :-— 
C43 Se 42 SiN wt = COS (w, — w,)t. SIN wf 
= fea (a, — w + wt — 
4 sin (w, —w, — wt .. a = 
(see Fig. 3(e)). ; 
ens = eRe cos wet = sin (@, == —— cos wt 
$ sin (a, — w,+,)t + 
} sin (w, — w, — w wt .* (9) 
where w, = 27f, and f, is the frequency of the local 
r.f. oscillator (see Fig. 3(d)). 
But out = €43 + €gs = (8) + (9) 

out = SiN (w, — w, + wt (10) 
(see Fig. 3(f)). 

It should be noted that the nominal carrier fre- 
quency is represented by w, — w,. (This frequency 
is not generated; therefore it cannot appear in the 
output.) 


Constructors’ Components and Accessories, a 100-page 
catalogue of over 4,000 items produced by well-known 
manufacturers. Available from Home Radio (Mitcham), 187, 
London Road, Mitcham, Surrey, price 2s including 
postage. 


Cable-Makers’ Instrumentation, includi capacitance 
monitors, wire temperature indicator, high-voltage test sets, 
an analogue computer, etc. (13 main groups of instruments 
altogether). Brief details on a leaflet from the Addison 
Electric Company, Bosworth Road, London, W.10. 


B.A. Spanners, double-ended, in chrome alloy steel, 
available singly or as sets in plastic wallets. Leafiet from 
ae Smith and Sons of Saltley, Saltley Mill, Birming- 
am, 8. 


Automatic Synchronous Clock suitable for elapsed time 
measurements, etc., as an alternative to the more expensive 
process timers. Automatic reset is inco ted, and modeis 
are available with dials ranging from 0-30 seconds to 0-120 
hours. Leaflet from the Electrical Remote Control Co., 
The Fairway, Bush Fair, Harlow, Essex. 


Marine Radar Simulator.—Systems are built up from 
three basic units—an operator’s control] box (mounted on 
the p.p.i.) and two of instructor's racks of equipment. 
Simulation facilities “own ship,” up to five target ships, 
coastlines, tide elect, noise an ” clutter, etc., and three 
types of display. Brochure from Ultra Electric, Western 
Avenue, London, W.3. 


Pocket Valve Data booklet of Mullard types, with charac- 
teristics, base connections and equivalents. Includes semi- 
conductors and cr. tubes. From 7 Ag Ltd., Mullard 
House, Torrington Place, London, W. 


Magnetic-Tape Data Recorder with six tape 5 is (15 
to 60 inches/sec), up to 14 tracks (on l-inch tape ond fre- 
quency response of 100c/s to — (at 60 inches/sec) on 
direct recording. For digital the p.r.f. can be 
up to 10kc/s, using the Gon.cuman-eeene method. Re- 
cording by p.d.m. and f.m. carrier can also be used. Brochure 
on the FR-100A from the Ampex or 6 gem 934, Charter 
Street, Redwood City, California, U 


- yr self-contained, of the potentiometric type, re- 
nd the nec skill in operation. An electrometer valve 

PA Penal and ccuracy is 0.05pH unit. Total range: 0-14pH 
Leaflet from the 


units. Doran Instrument Co., Stroud, 
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Glos. Also leaflets on a yy gomemmnene (range 
2mV) and resistance boxes and bridges. 


Magnetic Tape Containers in the ais of “books” 
bound in red and black imitation leather, measuring 10in x 
7}in x ldin. Also racks for six of the “ book” containers. 
seemet from the MSS Recording Company, Colnbrook, 

UCKS. 


Woodfield Road, London, W.8. 

mechanical frequency generator is fed into the servo- 
mechanism, the output of which feeds both an ampli 
and phase detector. These in turn 

which autornatically plot the phase and amplitude 
servo-mechanism from 0.25¢/s wo 


GUIDE TO EUROPEAN BAND Il STATIONS 


Tuere are now well over 800 f.m. sound broadcasting 
Stations in Europe operating in Band II, and these are 
listed below. Following the carrier frequency in Mc/s 
we give, where known, the max. e.r.p. in kW, the station 
location and a symbol for the country (see abbreviations 


Poitiers (A.F.N.) F Maranza 
Berlin* G Pantelieria 
Geislingen G Luxembourg 
Oldenburg G Llangollen 
Tegernseer Tal G Bordighera 
Witthoh-Hegau G La Spezia 
Wurzburg | M. Venda 
M. Morello Sd Polcevera 
Sd Traunstein 
Sw Aalen 

Hochrhein 
Langenberg (B.F.N.) 
Ascoli Piceno 
Martina Franca 
Sulmona 
Wrotham 
Nordhelle (B.F.N.) 
Forssa 
Schwerin 
Warsaw 
Jerusalem 
Alleghe 
Courmayeur 
Naples 
Ogliastra 
Holme Moss 
Kreuzberg 
Bourges-Neuvy 
Betzdorf 
Bremen 
Hornisgrinde 
Rotbihi 
Borlange Ss 
Chaumont (A.F.N.) 
Tammisaari 
Genoa 
Gorizia 
Raichberg Marca Pusteria 
Scharteberg Mione 
Irnsum M. Sambuco 
Leuk-Fesche! Aikmaar-Winkel WN 
Taivalkoski Llanddona 
Lindau Rosemarkie 
Jerusalem $ Hoher Meissner 
Borgo, Val di Taro Pfunder 
M. Conero Metz-Luttange 
M. St. Angelo Berchtesgaden 
Sondrio | Bonn 
Spoleto . Hardberg 
Sutton-Coldfield Huhnerberg 
Innsbruck | Cascia 
Gelbelsee | Garfagnana 
Fueino Lagonegro 
M. Scuro | Rome 
M. Serra | Stazzona 
Noto | Tacolneston 
Trapani .5 Wirzberg 
Pontop Pike | 5 Cologne 
Rowridge Dresden 
Maribor Katowice 
Pohorije | 89. 8 Baden-Baden 
Feldberg-Taunas | M. Venda 
Hamburg } M. Soro 
Paganella Teramo 
Pomarico Kirk o° Shotts 
Biaen-Piwy Wenvoe 
Meldrum Verdun (A.F.N. 
St. Péditen Berlin 
Berlin Coburg 
Burgstal! Haardtkop 
Gottingen Heide 
Lingen Monschau 
Mihlacker Waldenburg 
Kristiansand Wendelistein 
Bad Mergentheim Casablanca 
Braunschweig Ouida 
Mikkeli Aachen 
M. Favone Novi Sad 
M. Limbara Koli 

—- Kristiina 
*B.B.C. European Service | Alcamo 


Metz (A.F.N.) 

Austagder 

Hovdefjel! 

Stubnerkogel 

Pic du Midi 

Blauen 

Heidelberg 

Landshut 

Langenberg 

Lubeck 

Uim-Wilhelmsburg 

M. Creo 

M. Vergine 

Teramo 

Rabat 

Celerina 

Oestersund 
ijon 

Sogn 

Aalborg 

M. Venda 

N. Hessary Tor 

Sandale 

Sonnwendstein 

Harz 
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at foot of page), Where a station is operated by an organ- 
ization other than the national broadcasting authority this 
is indicated in brackets. There are no U.S.S.R. stations 
in Band II. The Soviet broadcasting service uses 
the upper part of Band I and adjacent channels. 


B. go Val Sugana 
M. Argentario 
Modica 

Mondovi 

M. Celentone 

M. Creo 

M. Vergine 
Potenza 

Divis 

Vestijyliand 
Langenberg 

Oslo 

Parede 

Orleans (A.F.N.) 
Bad Reichenhall 
Verden (B.F.N.) 
Weinbiet 
Jerusalem 

M. Conero 

Plose 

Sassari 

Spoleto 

Fadara 

N. Hessary Tor 
Sandale 

Grinten 

Fucino 

M. Scuro 

M. Serra 

Noto 

Trapani 

Sutton Coldfield 
Kiel 

Borgo, Val di Taro 
Domodossola 
Milan 
Sondrio 
Bjerkreim 
Stubnerkoge! 
Teutoburger Wald 
Tampere 
M. Bignone 
M. Serpeddi 
Paganella 
Pomarico 
Terminillo 
Pontop Pike 
Rowridge 
Copenhagen 
Bamberg 
Hannover 
Hohe Linie 
Koblenz 
Minster 
Stuttgart 
Bologna 

M. Favone 
Pancelleria 
Gulen 
Steinkjer 
Attinghausen Hamburg 
Biaen-Piwyf Alcamo 
Meidrum U | B. go Val Sugana 
Imatra M. Argentario 
Mariow M. Celentone 
Raum Jessen Modica 
Mulhouse M. Vergine 
Ascoli Piceno Potenza 
Bellagio Turin 
Bordighera Rabat 

Colle Visentin Goteborg 
Candoglia Kirk o° Shotts 
Maranza Wenvoe 
Martina Franca Feldberg-Taunas 
Polcevera Lille 

Sulmona Jyvaskyla 
Llangolien omo 

Schoeck! Asiago 
Biedenkop! 
Geislingen 
Hohenpeissenberg 


j (91.20) 10 Oldenburg 
& Potzberg 


Marseilles 
Alleghe 
Carrara 
Naples 
P. Badde Urbara 
Trieste 
Wrotham 
Caen 
Toulouse 
Brodjackiriegel 
Bungsberg 
Heidelberg 
Kleve 
Uim-Wilhemsburg 
Brisighella 
Gardone 

Val Trompia 
M. Sambuco 
Rovereto 
Ladir 
St. Moritz 
Orebro 
Ostersund 
Holme Moss 
Bonn (B.F.N.) 
Kuopio 
Stulpe 
Aarhus 
Cascia 
Garfagnana 
Lagonegro 
Mione 
Premeno 
Rome 
Bremerhaven 
Ochsenkopf 
Raichberg 
Eifel 
Siegen 
Hoogezand 
Stord 
Llanddona 
Rosemarkie 
Munich-Freimann 
Helsinki 
Genoa 
Marca Pusteria 
M. St. Angelo 
M. Soro 
Stazzono 
Teramo 
Tacolneston 
Tel Aviv 
Patscherkofel 
Berlin 
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(Continued on page 45) 


Abbreviations: A, Austria; 8, Be gium; C, Cyprus; D, Denmark; Fd, Finland; F, France; G, Germany East; G, Germany West; H, Hungary; 
ts, israel; |, Italy: L, Luxembourg; M, Morocco; Ne, Netherlands; No, Norway; P, Poland; Pi, Portugal; R, Rumania; S$, Spain; Sw, Sweden; 
$d, Switzerland; U, United Kingdom; V, Vatican City; Y, Yugoslavia; A.F.N., American Forces Network; 8.F.N., British Forces Network. 
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Model W.V.B. 


Our specialised MONITOR HEAD MODEL W.V.B. has an 
additional head and amplifier which enables this recorder 
to perform a number of useful functions. The most important 
of these is to monitor the recorded tape a fraction of a second 
after it is made, and if necessary compare it by throwing a 
switch, with the signal before it is recorded. This allows 
the recording engineer to make certain that he has made a 
first class recording before the artists leave the studio, with- 
— necessity of waiting while another run through is 
made. 


Additional items may be recorded one on top of another 
while listening to the first, since a switch is provided for the 
erase, and the bias, which also acts as a partial erase, can be 
lowered slightly, and its new value checked on the meter. 
In a similar manner, the original signal may be fed back and 
recorded, resulting in an echo, the time constant of which 
is controlled by the speed of the tape and the distance 
apart of the heads. 


VORTEXION RECORDERS use a synchronous capstan 
motor to ensure accurate recording and play back spe: d. 


Many years of steady development have enabled us 
to still further improve the Vortexion W.V.A. and 
W.V.B. recorders. 


All components which could contribute to noise or 
reliability are carefully measured and selected in- 
dividually before incorporation, resulting in an ex- 
ceedingly low background noise and distortion with 
frequency response within +1.5 db 50-10,000 c/s 
and +3 db 40-12,000 c/s at 74” per second. 


x The meter fitted for reading signal level will also read 
bias voltage to enable a level response to be obtained under 
all circumstances. A control is provided for bias adjustment 
to compensate low mains or ageing valves. 


* A lower bias lifts the treble response and increases 
distortion. A high bias attenuates the treble and reduces 
distortion. The normal setting is inscribed for each instru- 
ment. 


% The distortion of the recording amplifier under recording 
conditions is too low to be accurately measured and is 
negligible. 


% A heavy mu-metal shielded microphone transformer is 
built in for 15-30 ohms balanced and screened line, and 
requires only 7 micro-volts approximately to fully load. 
This is equivalent to 20ft. from a ribbon microphone and 
the cable may be extended 440 yds. without appreciable loss. 


% The 0.5 megohm input is fully loaded by 18 millivolts and 
is suitable for crystal P.U.s, microphone or radio inputs. 


A power plug is provided for a radio feeder unit, etc. 
Variable bass and treble controls are fitted for control of the 
play back signal. 


ad The power output is 4 watts heavily damped by negative 
eedback and an oval internal speaker is built in for monitor- 
ing purposes. 


% The play back amplifier may be used as a microphone or 
ramophone amplifier separately or whilst recording is 
Gatag made. 


% The unit may be left running on record or play back, 
even with 1|,750ft. reels, with the lid closed. 


FOUR CHANNEL ELECTRONIC MIXER 


This is a studio quality electronic mixer suitable for any 
climate. The controls are hermetically sealed, and great 


care and selection of components to make certain reliable # 


low noise operation, and individual screens prevent break 
through. The built-in power transformer is screened and 
potted, and all the microphone transformers are individually 
potted in selected heavy gauge mu-metal boxes. Front or 
rear inputs and outputs may be obtained to order. The 
normal output is .5 volt. 


The 3-CHANNEL MIXER and PEAK PROGRAMME METER 
is similar to the above but has the additional meter fitted 
calibrated in 2 db sas from —20 db to +12 relative to 
I.m.w.—600 ohm. he meter is fed by the full P.P.M. 
| second time delay circuit which includes a stabiliser valve, 
to ensure accurate gain and calibration. The standard 


BEN 
sy . 4 F 


+ 


oe 


output is screened ae ape and |.m.w.—600 ohm balanced 
n 


or unbalanced by switch. Inputs and outputs may be at the 
front or rear, and rack panel mounting is available at the 
same price. 


Full details and prices of the above on request 


VORTEXION LIMITED. 257263 The Broatway, Wimb‘edon, London, S.W.19 


Telephones: LIBerty 2814 and 6242-3 


Telegrams: “Vortexion, Wimble, London.” 
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the magnetic recording 
tape with the highest 
technical standards 
* High sensitivity 
Low noise level 
Low ‘print through’ factor 
Anti-static 


Freedom from curl 
and stretch 


GENERAL LONG 
PURPOSE PLAY 


Price 
without im 
EMICASE | 7 


Type s | Length Price in 
No. <a approx EMICASE 


88/3 3° dia 
ane “Message” _—_ 
88/3N 34° dia 
99/3N 3}° dia 
88/6 5° dia 


“Junior” 
99/9 5” dia 850’ 


| 

] 

| 

88/9 | 5)” dia 850 

99/12 Continental 53° j 1200’ 
| 


175° 
250 
175 
250° 
600 


88/12 7” dia. 1200’ 

99/18 7” dia. 1800’ 

88/18 8)" dia. | 1750 

99/24 8)" dia. | 2400 
! 


}'Standara” 


@eaqgacoccrocoocococe?eeo9d a 


}Protessional “ 


ESrmicase 
now available separately ! 

the polystyrene container that solves tape 
storage problems, protects spools from dust 


— ' / &-M-!1 SALES & SERVICE LTD 
jer tapes. Z (Recording Materials Division) 
HAYES -MIiDOLESEX 


7’ — 4s. Od; 53" - 3s. Gd; 5° - 3s. 6d. Tel: SOUthal! 2468 
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Berlin 
Haardtkopf 
Heide 
Osnabriick 
Waldenburg 
Tel Aviv 
Bremanger 
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Val Gardena 
Holme Moss 
Dillberg 
Hannover 
Heidelberg 
(A.F.N.) 
Nordhelle 
Bagni di Lucca 
jogna 
M. St. Angelo 
M. Sor 
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Pieve di Cadore 
Val Venosta 
Scheveningen 
Brigue 
Zeneggen 
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Ylivieska 
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Breda 
Linz 
Bornhoim 


Hannover (B.F.N.) 
asel s 

Gempen Sd 

Berlin (B.F.N.) 

Agordo 

Campo Imperatore 

Golfo Salerno 

Lunigiana 

Plateau Rosa 

Premeno 

S. Giuliana 

S. Lucia 

San Pellegrino 

Tolmezzo 

Valle S. Giacomo 
Valle Isarco 
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Vestjyliand 


(B.F.N.) 


Benevento 
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Udine 
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Crotone 
M. Cammarata 
M. Penice 
Mugello 
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Tickets are required for some meetings; readers are advised therefore to 
communicate with the secretary of the society concerned. 


LONDON 

Sth. LE.E.—‘“ The application of 
transistors to line communication equip- 
ment” by H. T. Prior, D. J. R. Chap- 
man and A. A. M. Whithead at 5.30 at 
Savoy Place, W.C.2. 

9th. Television Society—‘“*A tele- 
vision link with America? ”, a discuss.on 
at 7.0 at the Cinematograph Exhibitors’ 
oe 164 Shaftesbury Avenue, 


9th. Radar & Electronics Association, 
Student Section.—* Television wire 
broadcasting” by K. A. Russell (British 
Relay Wireless) at 7.0 at the Norwood 
Technical College, Knight’s Hill, $.E.27. 

13th. I.E.E.—Discussion on “ Edu- 
cation and training from the student’s 
point of view” opened by two members 
of the London Graduate and Student 
Section at 6.30 at Savoy Place, W.C.2. 

14th. Society of Instrument Tech- 
nology.—Symposium on data storage 
media at 6.0 at Manson House, Port- 
land Place, W.1. 

16th. Institute of Navigation. 
“Blind landing problems” by W. 
Charnley (Blind Landing Experimental 
Unit, R.A.E.) at 5.15 at The Royal Geo- 
graphical Society, 1 Kensington Gore, 
Ss. 


16th. B.S.R.A.—‘“ Some further de- 
velopments in loudspeakers” by A. R 
Neve at 7.15 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

19th. I.E.E.—* High-current-density 
thermionic emitters” by A. H Beck 
at 5.30 at Savoy Place, W.C.2. 

20th. 1.E.E.—Discussion on “D.C. 
amplifiers” opened by K. Kandiah at 
5.30 at Savoy Place, W.C.2. 

21st. LE.E.—* Dielectric materials 
—trends and prospects” by C. G. Gar- 
ton at 5.30 at Savoy Place, W.C.2. 

21st. Royal Society of Arts.—‘“ Tech- 
nical education: a prognosis” by the 
Right Hon. Lord Nathan (president, 
Association of Technical Institutions) at 
2.30 at John Adam Street, W.C.2. 

23nd. Television Society.—Fleming 
Memorial Lecture, “ Modern optics in 
relation to television” by G. Cook 
Roy i ae & Hobson), at 7.0 at 
the Cinematograph Exhibitors’ Associa- 
tion, 164 Sh tesbury Avenue, W.C.2. 

26th. LE.E.— —Faraday Lecture on 

“ Automation” by Dr. H. A. Thomas 
at 6.0 at the Royal Festival Hall. 
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26th. Radar and Electronics Associa- 
tion.—“ Zeta: nuclear power and 
fusion” by Dr. D. W. Fry, deputy direc- 
tor, Harwell Atomic Energy Establish- 
ment, at 7.0 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

27th. Society of Instrument Tech- 
nology.—Symposium on flow measure- 
ment at 6.0 at Manson House, Port- 
land Place, W.1. 

28th. Brit.1.R.E.—‘“ Speech recogni- 
tion and the phonetic typewriter” by 
Professor D. B. Fry and P. Denes at 
6.30 at the London School of Hygiene 
7} Tropical Medicine, Keppel Street, 

fit 2 


29th-30th. 1.E.E.—Convention on 
long-distance transmission by wave- 
guide at Savoy Place, W.C.2. (All wish- 
ing to attend must register.) 

30th. Women’s Engineering Society. 
— “Some uses of electron beams in 
metallurgy” by Mrs. I. H. Hardwich 
at 7.0 at Hope House, 45 Great Peter 
Street, S.W.1. 


BOURNEMOUTH 

21st. LE.E.—** Domestic high-fidelity 
reproduction” by J. Moir at 6.30 at the 
Grand Hotel. 


BRISTOL 

29th. Brit.I.R.E.—‘ Recent develop- 
ments in printed and potted circuits” 
by H. G. Manfield at 7.0 at the School 
of Management Studies, Unity Street. 


CARDIFF 

14th. Brit.I.R.E.—‘“ Computer con- 
trol of machine tools” by H. Ogden at 
6.30 at the College of Advanced Tech- 
nology. 

26th. LE.E.—‘“A transatlantic tele- 
phone cable” by Sir Gordon Radley at 
6.0 at the South Wales Institute of En- 
gineers, Park Place. 


ae ee a9 

7th LE.E.—“A new cathode-ray 
tube for monochrome and colour tele- 
vision” by Dr. D. Gabor, P. R. Stuart 
and P. G. Kalman at 7.0 at the Carlton 
Hotel, North Bridge. 


GLASGOW 
6th LE.E—‘*A 


new cathode-ray 


tube for monochrome and colour tele- 
vision” by Dr. D. Gabor, P. R. Stuart 
and P. G. Kalman at 7.0 at Royal Col- 
lege of Science and Technology, George 
Street, 


GRANGEMOUTH 

29th. Society of Instrument Tech- 
nology.—“ Electronic weighing” b 
K. J. Railler at 7.0 at the Leapark Hotel. 


MALVERN 

12th. LE.E.—* Electrostatic Loud- 
speakers” by P. J. Walker at 7.30 at 
the Winter Gardens. 

29th. _Brit.I.R.E.—*“ Industrial and 
underwater television” by B. V. Somes- 
Charlton at 7.0 at the Winter Gardens. 


MANCHESTER 

20th. IE.E.—‘“‘ The atomic clock” 
by Dr. L. Essen at 6.15 at the Engin- 
eers’ Club, Albert Square. 


NEWCASTLE 

12th. Brit.L.R.E.—*“ The design and 
construction of an electronic digital 
computer” by R. W. Walker at 6.0 at 
the Institution of Mining and Mechani- 
cal | mena Neville Hall, Westgate 
Road. 

19th. Institution of Production 
Engineers.— Electronic computers and 
the production engineer” by P. V. Ellis 
at 7.0 at the Rutherford College of 
Technology, Northumberland Road. 


PORTSMOUTH 

7th. LE.E.—* Ultrasonics in indus- 
try” by C. F. Brockelsby at 6.30 at 
C.E.G.B. Offices, 111, High Street. 


STOKE-ON-TRENT 

12th. Institution of Production 
Engineers.—“ Electronic computer con- 
trol of machine tools” by H. Ogden 
at 7.30 at the Grand Hotel, Hanley. 

23rd. Association of Supervisin 
Electrical Engineers. — “ Electronics ” 
by F. H. Fryer at 7.30 at the Grand 
Hotel, Hanley. 


WEYMOUTH 

30th. LE.E.—‘ Radio observations 
on the artificial satellites” by Dr. R. L. 
F. Boyd at 6.30 at the South Dorset 
Technical College. 


WOLVERHAMPTON 

21st. Brit.L.R.E. — “Learning 
machines” by P. Huggins at 7.15 at the 
Wolverhampton and Staffordshire Col- 
lege of Technology, Wulfruna Street. 
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UNITED KINGDOM 


Physical Society’s Exhibition, Royal Horticultural Society’s Halls, Be 
London, S.W.1 


(Phy sical olen: 1 Lowther Gardens, Prince Consort Road, Pt S. x 1) 

Convention 2. Long-Distance Transmission by Waveguide, Savoy howe 

London, W. Jan. 29-30 
(1.E.E., fae Place, London, W.C.2.) 


Television Equipment Exhibition, Royal Hotel, London, W.C.1.... Mar. 3-5 
(Television Society, 166 Shaftesbury Avenue, London, W.C.2. 2)° 


Electrical Engineers’ Exhibition, Earls Court, London, S.W.5...... Mar. 17-21 
(P. A. Thorogood, Museum House, Museum Street, Soa W.C.1.) 


Audio Fair, Russell ey Russell Square, London, W.C.1.......... Apr. 2-5 
(Audio Fairs Ltd., 42 Manchester Street, London, W.1.) 


Radio and Electronic Com t Show, Grosvenor House and Park Lane 
House, Park Lane, London, W. Apr. 6-9 
(R.E.C.M.F., 21 Tothill Street, London, S.W.1.) 


a Instruments Show, Instrumentation Centre, Park Lenn, Lentee, 
Sa pans 99 6sanwesded bs bkeltsenhias shuns elateshaces seek ewesea ards pr. 6- 
(B. & K. Laboratories, 4 Tilney Street, London, W.1) 
Engineeri 
ww aD Apr. 16-30 
(F. W Bridges & Sons, Grand Buildings, Trafalgar Square, London, W.C.2 -) 


Reasegumenat Convention and Exhibition on Transistors, Earls Court, Nays a 
May 
(1.B.E., Savoy Place, London, W.C.2.) 


International Plastics Exhibition and Convention, Olympia, — b de 
une 17- 
(“* British Plastics,”” Dorset House, Stamford Street, London, S.E.1.) 


British Computer Society’s Conference, Cambri une 22-25 
(British Computer Society, Finsbury Court, Finsbury Pavement, London, E.C.2.) 
Convention on Techniques and Applications of Television, Cavendish Labora- 
tory, Cambridge July 1-5 
(Brit. I.R.E., 9 Bedford Square, London, W.C.1.) 


National Radio and Television Show, Earls Court, London, W.5 Aug. 26-Sept. 5 
(R.LC., 59 Russell Square, London, W.C.1.) 

Farnborough Air Show S 
(Society of British Aircraft Constructors, 29 King Street, London, S.W.1.) 

Radio Hobbies Exhibition, Royal Horticultural Hall, London, S.W.1 Nov. 25-28 
(P. A. Thorogood, Museum House, Museum Street, London, W.C.1) 


OVERSEAS 
National Symposium on Reliability and Quality Control in 
Philadelphia 
(R. Brewer, G.E.C. Research Laboratories, Wembley, Middx.) 
Paris om ts Show (Salon ee de la Piéce Détachée sg 
(S.N 23 rue de Lubeck, Paris 16.) Feb. 20-24 
Stockholm Electronics Exhibition Mar. 
(Industrial & Trade Fairs, Drury a Russell Street, London, W.C.2.) 
I.R.E. National Conven New Y Mar. 
(E. K. Gannett, I.R.E., 79th Surect, New York 21, WY, rig 


Symgosene of Millimetre devas New York 31-A ,% 
olytechnic Institute of Brooklyn, 55 Johnson Street, Brooklyn 1, iN. ‘Y., U.S.A.) 


Sateen tlocteian ry Conference on Self-Organizing Systems, er, May 5-6 


(Scott H. Cameron, Armour Research Foundation, Chicago 16, U 
British Trade Fair, Lisbon, Portugal 
(British Overseas Fairs Ltd., 21 Tothili Street, London, S.W.1.) 
Ite C AG. Grou Group B, eo TEE. Sav Savoy eres Londen’ Wee. WwW. ea) 
LR.E. International Symposium on Circuit and Information Theory, Los 
AvfKichard A. Epstein, Jet Propulsion Laboratory, aaron California, OSA) 
International Conference and Exhibition, P 


a Internationale des Arts Chimiques, 28 ay Saint-Dominique, 
aris 


International Congress on Acoustics, DEE scdnhadshoseenons - Sept. 1-8 
(Dr. Ing. E. Zwicker, Breitscheidstr. 3, Stuttgart. 


Further details of the exhibitions and conferences are obtainable from the addresses in brackets. 
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Hong Kong 
to Hatfield 


World record and sun beating 
Comet IV—pride of the 
British aircraft industry, 
ultimate in airline luxury— 
has built-in Trixadio Passenger 
Announcement System for 

the convenience of its 
transmondial travellers. 
Developed to meet the exacting 
needs of engineers who seek 
high quality, long service and 
realistic costs. Trix 
equipment is built with 
integrity—and the pioncering 
spirit which is constantly in 
search of perfection. 


* a 


Announcement and music 


Column Radiators. 
— ee 


wiring cost. 


THE TRIX ELECTRICAL CO. LTD. 


RANDOM RADIATIONS 


By OLALLIS?T 


Printed Circuits 


THANKS to the many letters that 
readers were kind enough to send me 
and to conversations with dealers 
and servicemen, I’ve been able to 
compile quite a dossier on the sub- 
ject of printed circuits. Two points 

importance emerge right away. 
- The first is that the printed panel is 
perfectly sound in theory and can be 
made so in practice. The second is 
that printed panels used in some 
receivers are not always to be de- 
pended upon. Let’s begin with the 
first point. Printed circuitry has 
proved to the hilt that if it is made 
up skilfully and from high-grade 
materials it can be entirely trust- 
worthy: otherwise it wouldn’t be so 
widely used in radar equipment as it 
is nowadays, or in guided missiles, 
artificial satellites and other appara- 
tus in which reliability is a must. 
In the United States “everything 
electronic,” as one reader puts it, 
“which can be printed is printed.” 


Special Short Courses ? 


Some sound 
makers provide their own printed 


and television set- 
panels. A member of one well- 
known firm has sent me one of 
theirs, which is a beautiful example 
of good design and good workman- 
ship applied to excellent materials. 
He tells me that his service depart- 
ment reports that faults in receivers 


ia] 


LOW-COST HIGH-QUALITY AMPLIFIER. P. J. Baxandall, 
B.&c. (Eng.) 


by ** Wireless World ' 

M.LE.E. 4th Edition 

R. A. Hilbourne, B.Sc. 

Parrow, Grad. 1.E.E. 

RADIO VALVE DATA. 
6th Edition 


ues. 5S. 

> C. Birkiashaw, M.B.E., M.A., 

FOUNDATIONS OF WIRELESS. 
M.LE.E. 7th Edition 


TELEVISION RECEIVING EQU IPMENT. 


Compiled by 


using such panels are appreciably 
fewer in number than they were 
when conventional wiring was in 
use. Some dealers, I think, dislike 
printed panels because with them 
it’s not always easy to isolate this or 
that for quick tests. Some, again, 
are too ready to diagnose that there 
is a fault in the printed connection 
when anything goes wrong. I’ve 
heard of three different cases in 
which sets were returned to manu- 
facturers as suffering from some 
such trouble only for it to be dis- 
covered on testing that in each one 
of them the cause of the breakdown 
was, in fact, a “dud” valve! It would 
be a good idea if setmakers ran 
short courses for service department 
managers and servicemen on trouble- 
hunting in printed circuits. Perhaps 
some of them are already doing so. 


Quality and Design 


And now for the other side of the 
picture, for everything in the garden 
is still far from being lovely. I’m 
told that not all setmakers produce 
their own printed panels and that, 
in addition to many firms of good 
repute, there are cheapjack firms 
ready to supply them at very low 
prices. Some of these concerns use 
poor materials and their workman- 
ship is shoddy. Any maker who 
uses their products with the idea of 
lowering manufacturing costs is 
taking a big risk, for a few dis- 
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gruntled customers who air their 
grievances to all and sundry can 
soon cancel out the effects of much 
expensive advertising. There’s no 
doubt that printed panels are here 
to stay and it’s up to setmakers to 
see that they don’t get a bad name 
because of the indifferent quality of 
some of them. One reader raises an 
interesting point I hadn’t thought of. 
Some makers use vertically-mounted 
panels with resistors, capacitors and 
so on fitted at right angles to them. 
As he says, this increases the lever- 
age and it may possibly be one of 
the causes of those hairline cracks in 
conducting paths of which not a few 
people complain. 


Out of Print! 


From Rotherham comes a letter 
from a home constructor which sug- 
gests yet another possibility to be 
guarded against. He intended to 
make up a rather expensive piece of 
apparatus from a published descrip- 
tion. He acquired the parts one by 
one over a period and needed only 
the printed panel in order to get 
going at last. On sending for it, he 
learned that it was no longer avail- 
able. To use his own words, “it 
was quite literally out of print.” Set- 
makers will have to bear that sort of 
thing in mind. Most ordinary folk, 
I suppose, expect a television set to 
keep going for a good five years or 
so and a sound receiver for much 
longer than that. It will certainly be 
up to makers to keep stocks of 
printed panels for their various 
models for a good few years after 
they make their first appearance. 
Anyone who sent in a set for repairs 
after, say, three or four years and 
found that nothing could be done 
because it was impossible to replace 
a faulty panel would most certainly 
not be amused! 


American Tube Rebuilding 


A RECENT issue of Wireless Trader 
contained a most interesting letter on 
the position of c.r.t. rebuilding firms 
in America. It was from W. C. 
Gase, general manager of the G. & S. 
Electronic Corporation, of Toledo, 
Ohio, one of the 65 firms who now 
undertake the work on the other side 
of the Herring Pond. In 1957 60% 
of all replaced c.r.t.s were rebuilds. 
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The 1958 figure is expected to rise | mmm Pe A a: 
to 70% and, if so, the year’s total 
of rebuilt tubes will be over 
12,000,000. The method used is 
similar to that employed by at least 


one company over here. Each worn- 


out tube is opened and completely 

washed out, so that nothing remains OPEN BLADE 
of its old self but the glass bulb. 

When the job is finished the custo- 
mer obtains what is to all intents and MICRO-SWITCHES 
purposes a new tube, and this car- 
ries a twelve months’ guarantee, in FOR HALF A MILLION OPERATIONS 
fact it is treated as such by the These amazing Sub-Miniature or Lilliput-size 
government who levy an excise on it. Open-Blade BULGIN Micro Switches can be 
An important point is that all the employed in tens of thousands of uses. With 
major American valve manufacturers ‘enclosing ’—-dimensions of less thon lin. x 
co-operate fully with the rebuilders, agied cage bg reseed a ee ae 

w ng. for ve 

_— then oe ye bed ae from them long life at the opernting details Rar aden. 
all the parts and materi $ required— Pure SILVER contacts; finest BERYLLIUM- 
a very sound state of affairs from the || COPPER blades, moulded-bakelite type 
public’s point of view. The re- insulation. Easily ganged—operate by any 
builders require a dud tube for each suitable insulated means. $.P.C.O. Units, for 
rebuild supplied to a dealer. ON-OFF, OFF-ON, C.-O. 


LIST No. 5.690 


IMMEDIATE DELIVERY 
The Amazing Transistor The same switches, in a larger model, with 
WHAT enormous strides have been aedalaterasiean gy 
made in the making of transistors Reliable, extremely uniform, capable of 
both in this country and in America. very long life—or up-rating for lesser life. 
When they first made their shy Absolutely trouble-free in Telephones, 
appearance a few years ago they Venders, Controllers, Office-machines, 
were tiny things, usable at low fre- Computers, Timers, Organs, Clocks, 
quencies only, not able to handle Printing, Machine-Tools, Meters, and 
ae thousands of other uses. For mechanical 
more than a few milliwatts and not ' p grata Stenger 24 
very reliable. To-day, transistors LIST No, $.695 4 aan GT g ii "5 /16i 
are very different things. There are cody aieanee. ye. x te. 2 Glee. 
types which will work at 1,000 Mc/s 
and others have been developed ELECTRICAL DATA FOR S.690, S691, 5.695 
which can handle hundreds of watts ’ ' son 
at audio frequencies. Perhaps most Ratings 
important of all, improved design F $090 rr 000 3.298, 
and manufacturing processes now : : -¥ A 
turn out transistors so reliable that 
it is claimed that there is no reason 
why they should not work continu- 
ously for a century or more. 
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Can You Beat This? MECHANICAL DATA 


Talking about long-service life re- —-. 
minds me that I heard the other longest life 
day from a Stockport reader who 
tells me of an Ranger ver — 0.015" 2x8 BA 
ence that he has with a 12-in 

crt. in a TV set which he bought hn —— ‘Gren 
second-hand in February, 1953. The Do. De. 5 mm.) 
set is switched on at the start of 
Children’s Hour and not switched 0.025* to 0.025" | >10 <4oz r 2x6 BA. 
= —_ ee oe day, except A. ae @8 an); 113-284 gm.| (19 mm.) | close, Ht 
Sor dhelt Galicia ton oo FOR CATALOGUE No. 200/C GIVING FULL TECHNICAL 
of use the emission hed fallen of AND ILLUSTRATIONS OF OVER 10,000 COMPONENTS. 
somewhat. so he boosted the heater 1/6 Post-free, or Free to Trade Letterhead or Order. 
voltage up gradually and maintained 

a good picture for a further 1,850 A. F. BULGIN & co. LTD. 
hours, when the heater burnt out. 

This gives a total of 8,650 hours of BYE-PASS ROAD, BARKING 
service, which is the longest TV tube j Telephone : RiPpleway 5588 (10 lines) 
life that I’ve ever heard of. 


0.030° 
(0.75 mm.) 
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UNBIASED 


Music Mucked Up 


ONE of the biggest disadvantages of 
stereo is the necessity of using two 
loudspeakers spaced several feet apart. 
Even when the B.B.C. start their 
ingle-channel experiments we shall 

require these spaced loud- 
speakers, and I have for a long time 
wondered if there was any way of 
using one loudspeaker. 

A suggestion has been made to me 
as to how this might be done. But 
before I set to work to turn the idea 
into practical form, I should value 
your comments. This does not neces- 
sarily mean that I shall take any 
notice of them, for I can never for- 
get that if Marconi had listened to 
the scientific pundits in 1901, he 
would not have tried to bridge the 
Atlantic by wireless, 

Briefly, the idea is to use one loud- 
speaker having a motor-driven mov- 
ing baffle so that the sound would 
be directed alternately to the left and 
the right. There would also be a 
simple commutator working in con- 
junction with the baffle so that the 
leads from the left- or right-hand 
channel of the amplifier would be 
connected to the LS in synchrony 
with the movements of the baffle. 

Thus the sound would be radiated 
from the loudspeaker in two channels 
like the arms of the letter V. The 
sound from the left-hand channel 
would obviously strike the left-hand 
wall of the room, and be deflected to- 
wards the listener’s left ear. In a 
similar manner, the sound from the 
right-hand channel would reach the 
listener’s right ear. 

There are obviously a lot of snags, 
since the two reflecting walls would 
be unlikely to be equal in the matter 
of sound absorption, and a certain 
amount of juggling with curtains and 
cushions would be necessary to even 
— up. No doubt the music 

be mucked up to a certain 
extent, but according to many musi- 
cal critics that happens with conven- 
tional stereo anyway. It could, at any 
rate a new experience as broad- 
casting itself was in 1922. Who 
would have dreamt that the ghastly 
pt of 2LO 36 years ago would 
levelop into the dulcet tones of 
Wrotham 1958? 


Destaticizing Shavers 


NOWADAYS all-electric razors are 
suppressed to avoid interference with 
sound broadcasting and TV, but any- 
body who has had the same extensive 
experience of electric shavers as I 
have will know that some of them are 
better suppressed than others. 
There is one particular make which 
I tried recently that was very trouble- 
some although it contained all the 
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By FREE GRID 


usual suppressors. It occurred to me 
to try the effect of earthing the iron- 
mongery of the comb and cutter, and 
this brought about such an amazing 
improvement that I wonder why its 
makers don’t fit a three-pin plug. 

I bave often wondered why electric 
razors are fitted with two-pin plugs 
and no earth on the metal comb 
which is pressed to the face. It is 
true that all makes nowadays employ 
a non-metallic shaft to link the motor 
to the cutter, and so there is no 
danger of shock. But the metal cas- 
ing of an electric fire is also isolated 
from the “live” parts and there is 
clearly no danger of shock while it 
remains in that condition. If it is 


Experience of electric shavers. 


desirable to earth the fire casing— 
as it certainly is—why not the metal 
comb of the shaver, 

Many years ago I did get a nasty 
shock from an electric razor due to 
my absent-mindedly plunging it into 
hot water in the basin as I—and 
many others—used to do with our old 
cut-throats. It has made me so nerv- 
ous that nowadays I use a low-voltage 
razor run from a_bell-transformer 
fitted under the bathroom floorboards, 
with the lead from the secondary 
winding running to a wall socket. 


Car Radio 


Anybody who runs a car, be it a 
Rolls-Royce or the sort of contrap- 
tion which takes me about on my 
lawful occasions, could not fail to be 
interested in the article on car radio 
design by F. Grimm in the Novem- 
ber issue. 

He seems to have covered every 
contingency, and I particularly ad- 
mired the —— displayed in 
getting rid of the last traces of 
ignition interference. He seemed, in 


fact, to be up to all the dodges ex- 
cept the one which I have always 
considered the only one to give 100 
per cent results and that is to change 
over to a diesel engine. 


Astral Advertising 


I MUST confess to feeling very 
uneasy in my mind about the 
continued successful launching of 
satellites, which bodes no good to 
humanity. I am not, of course, 
thinking of the possibility of their 
being used as H-bomb carriers. There 
is no real cause for worry about that 
for if they do drop nuclear bombs on 
us all our worries will be at an end 
and if they are not going to do so 
then there is no need to worry. 

No, it is a far more real and subtle 
menace that disturbs my peace of 
mind, for it cannot be long before the 
big advertisers, who sponsor sound 
and television programmes in Luxem- 
bourg, the U.S.A. and elsewhere, 
realize their potentialities, and we 
may find ourselves defenceless before 
a fierce fusillade of astral advertising. 

It may well be asked how a sus- 
tained programme could be trans- 
mitted as the satellites, travelling at 
18,000 m.p.h., would only be within 
reliable radio range of a target like 
London for a matter of two or three 
minutes. Unfortunately it would be 
only too easy by adopting the tech- 
nique used by the Germans in 1918 
to send radio instructions from Ber- 
lin to their submarines operating 
around the Spanish coast. 

The procedure of the astral adver- 
tisers, reduced to its simplest terms, 
would be as follows. A base would 
be established in any convenient spot. 
The satellite, complete with solar- 
charged batteries, tape recorders and 
other necessary apparatus would be 
“orbited” from its base so that it 
passed over the desired target areas 
in its circummondial gyrations. 

As the satellite passed over its base, 
the previously recorded programmes 
and propaganda would be radioed up 
to it; the reproducer on earth and the 
satellite-borne recorder producer ro- 
tating at such a speed that an hour’s 
programme could be compressed into 
the few minutes that the man-made 
moon was within range. Supposing 
the HQ of the advertising company 
were in mid-Pacific. Obviously the 
satellite would be over London in less 
than an hour when it would re-radio 
its programme back to earth at the 
same high speed. 

Obviously anybody below want- 
ing to receive these programmes 
would have to equip himself with a 
recorder-reproducer capable of re- 
ceiving the incoming high-speed 
recordings, which, after reception, 
would play them back at ordinary 
speed. It is useless to say that 
people will not equip themselves 
with this special apparatus. Pro- 
vided it is skilfully advertised people 
will buy anything. 
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Leak amplifiers were the 
first in the world to be mar- 
keted with a distortion con- 


Also many of the gramo- 
phone records on buy are 
cut via LEA 


From long experience and 
extreme attention to de- 


tent as low as 0.1%, a 
claim received with in- 
credulity in 1945 but which 
was subsequently confirmed 
by the National Physical 
Laboratory and has since 
become an accepted world- 
wide standard. 


South African cations 
Corporation (600), ITV — 
many other Commonweal 

and overseas 

and TV systems, who use 
them for transmitting and/ 


amplifiers. 
This acceptance by profes- 
sional audio engineers has 
led to a ym for Leak 
equipment from music- 
lovers throughout the world. 


The First Name 


H. J. 
WESTWAY 
LONDON W.3. 


LEAK & CO. LTDO., 


in High Fidelity 


BRUNEL ROAD 
FACTORY ESTATE, 
ENGLAND. 


sign details during | yee 


output per 
man-hour. The labour costs 
thus saved Offset the in- 


Ask your dealer for a demonstration of LEAK 
equipment including the NEW POINT ONE 
STEREO pre-amplifier and STEREO 20 


Telegrams : Sinusoidal, Ealux, London 


Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London pawsr eupape 


WrreLess WorLD 


ae 


SHERRILL U.S.A. COMPASS, magnetic 
type, directional indicator. Complete 
with built-in variable horizon corrector, 
induced error corrector, variable course 
indicator, deviation calculator, etc., with 
provisions ,or rast lighting. Brand new. 


€3/10/- ca. P. & P. 2/-. 


SOUND POWER TELEPHONE UNIT, 
mo batteries required. Fitted with neon 
indicator lamp and high pitched buzzer, 
operated by built-in generator. Entirely 
self-contained, ex Admiralty. Rebuilt and 
guaranteed working. Effective up to half a 
mile, waterproof. 

£3 Unit or £5/17/6 pr. Carr. 7/6. Master Units 
to take five extensions also available. £4 each. 


8CHO BOX TYPE G, made by Marathon 
Co. of U.S.A. Brand new. 10 cm. echo box, 
fitted with 200 microamp. meter. in original 
manufacturers’ cases. Price £3/19/6. Carr.12/6 


HIGH SPEED RELAY, 
bobbins, 1,000 ohms each. 
P&P. Iy-. 


NEON LIGHT, 230 V. A.C. M.B.C, Clear 
1/9 each. P. & P. 6d. 


Siemens, two 
New, 10/6 ea 


ULTRA VIOLET SULB. 
12 V. 36 watt. S/6 each. P. & P 


— ID.C 


BRAND NEW. EVERSHED AND VIGNOLES 
"WEE MEGGER,” in leather case, guaranteed perfect. 
500 volt £12/10/- each. P. & P. 2/6. 


EVERSHED AND VIG- 
NOLES Circuit testing 
Ohms Meter, pattern “‘S”’ 
Complete with testing prods, 
inst. book, etc. Two ranges 
0-3 and 0-30 ohms. Brand 
new, guaranteed perfect, as 
illus. Offered at fraction o° 
maker's price. £4/17/6 each 
P. & P. 2/6. 


E.H.T. TRANSFORMERS 
Fully potted, oil filled, 5 KV, 
1 mA. Brand new. 49/6 cach 
P.& P. 3/6. 


E.H.T. COILS 

Vibrator type, input 12V 

D.C., output 12-15 KV. New 
Price: 17/6 each. P. & P. 1/6. 


peoues GAUGES 
new. 0-150 Ibs. p.s.i. 
P. + + 1/6. 


MUIRHEAD PRECISION KEY SWITCHES. Low 
capacitance, 6 single pole c/o each side. ty new. 
Chrome-piated bezel. Price 12/6 each. P. & P. I/- 


MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, 
ratio 31/1, dia. 3in., as fitted to R-F.26 units. Complete 
with lampholder. in manufacturers’ original packing. 
New, 8/6 each. P. & P. 1/6. 


Price 10/6 each. 


Overall length 33in., khaki, with flexible shaft 
which enables the aerial to be fixed firmly in any 
position Price 8/6, plus P.& P 1/6. 


BRIDGE CONNECTED FULL WAVE SEL- 

ENIUM RECTIFIERS. Input 120 volt A.C. max., 

wy ig mA. (24 plates each 25 mm). 8/6 each. 
. & P. I/-, 


NEW WIRE WOUND RHEOSTAT ON 
CERAMIC. 58 ohms, 50 watt, complete with 
instrument knob. Price 8/6. P &P 1/6 


NEW (0 watt DUAL VOLUME CONTROL. 
25 ohms, plus 25 ohms. 7/6 each P.&P 1/6 


DIAMOND STYLI. We are distributors for 
well-known British manufacturer of guaranteed 
diamond styli, which can be supplied to fit any 
pick-up. When ordering please state require- 
ments. Price €3, incl. P. Tax. 


TRIPODS. Solid wooden legs 
3Bin. long, metal top and metal 
toes. As new. Price 10/6 each 
plus 3/- carriage. 


| AERIAL AS ILLUSTRATED. Idea! for Car. 


ODDS AND ENDS 

2only Transmitter Receivers 7.26, with Mains Power 
Unit 17.744, complete, new. Price: €3/0/0 each. Carriage 
7/6. 

| only Signal Generator T.31, complete with Mains 
Power 1.139. Frequencies: 3-5, 5-10, 10-20, 75-150 
megs. Requires attention. Price: €5/100. Carr. 20/- 

8 only Wireless Sets No. 3/, 
min. valves and two crystals 
£6/0/10 each. P. & P. 3/6 

5 only Power Units T.234A, complete, used condition. 
Price: €3/0/0 each. Carriage 19/- 


each complete with !8 
Used condition. Price 


Evershed and Vignoles, Series ii 
metal cased Megger. 500-volt 
used, but in good condition, with 
leather carrying case. €20. 


METERS BRAND NEW 

GUARANTEED PERFECT 
Charging Types 
24 amps. D.C. M.1. 2in. fl. rnd. 7/6 
5 amp. D.C. M.1. 2¢in. fl. rnd. 11/6 
74 amp. D.C. M.1. 34in. proj. rnd. 12/6 
9 amp. D.C. Hot Wire W.R. 


Voltmeters 

12 V. DC. M.C. 2hin. proj. rnd. 

20 V. D.C. M.C. 2in. fi. sq. 

25 Volt D.C. M.C. 2in. fi. rnd. 

30 Vole M.1. 3in. proj. rnd 

40 Volt M.C. 2in. fi 

250 Volt A.C. rectified moving 
coil linear scale 34in. fi. rnd. 

300 Voit A.C. M.1. 2}in. fl. rnd. 

400 Voit A.C. M.1. 44in. fl. rnd. 


er ag 
; 7c. 2in fl. sq 


500 mA. M.C. 2tin. fl. rnd 

1 mA, M.C. 2}in. fl. rnd 

500 Microamp latest 
Ernest Turner 2in. fl. rnd. 
with mounting ring and 
scaled 0-5, moving coil 

500 Microamp ex. equip. M.C. 
Zin. rnd. scaled 0-15 and 
0-600 V. 


Thermo-coupled 
10 amp. 2}in. rnd. proj. ......... 
350 mA, 2in. rnd. P= = 
500 mA. 2in. rnd. plug- 3/6 
POSTAGE ON ALL S METERS te. 


U.S.A. PRECISION SERIES 834S 
MULTIRANGE TESTERS for 
A.C. and D.C. volts, ohms and milli- 
amps., basic movement 400 micro- 
amp., in wooden carrying case, com- 
plete with test prods, new batteries, 
guaranteed perfect. Price £6/19/6. 
P.& P. 2/6 


MIDGET ROTARY TRANSFOR- 
MERS. 2}in. dia. x 44in. input 
Output 310/365 vole at 

Brand new. 17/6 each. P. 


& P. 1/6. 

DYNAMOTOR (Rotary Conver- 
tor). 6 volt in, 250 volt out at 100 
mA, bgt new equipment. each. 
PL & 

MICROPHONES—NEW. Throat 
British, Ey 46 PL & P. I. 
HEADP 4000 ohms, 
imported, new. 15/-. 

H.S.30 LR. US.A., min. ear 
19/-. PP. & P. nen 0 ob 


SERVICE TRADING COMPANY —> 
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12 v. D.C. AMPLIFIER, as new, tor 
operation on 12 v. car battery, 12 watts 
undistorted output, with 6L6 valves in 
push Fe Mike/Gram in ~~ og - - tapped out- 
put 15, 62, 100, 2 500 ohms. 


Piatere each. Carr. 15/-. 


U.S.A. NAVY MODEL “MAN.” Crystal control- 
led radio transmitter and receiver for voice, by 
frequency modulated bon in the 30-40 megacycle 
band. Choice of eleven frequencies, powered by 6 volt 
bactery. Complete with valves, crystals, etc., and 
spares. Unused £25. Carr. Eng. £1. 


. U.S.A. FIELD TELEPHONE. €E.£.8.B. 
. ; This world-famous Field Telephone Unit 
VARIABLE VOLTAGE TRANSFORM. ‘ in leather carrying case needs no intro- 
ER. 230 v. A.C. input. Constantly variable z : = ; duction from us. New. Price €7/15/- 
output from %-270 v. at 18 ampere maxi- each. Carriage paid. 
mum. Brand new in manufacturers’ original 
cases. £22/10/— each. Carr. paid. 
UT. Transformer. input 230 v. Out- 
put 50 v., 50 ampere, with meter voltage 
regulator switch on primary. in steel 
case fitted with mains switch, will take 
100% overload. Grs. wt. 1S0lb. Wound 
at 800 amps. per sq. in. New, in manu- 
rol cases. €15 each. Carr. in Eng. 


L.T. TRANSFORMER, reali heavy duty job, ex- 
treme! well made for continuous duty. New in 
a na ye pe cases. Input 110 v.-260 v. 
pped, 50 cycles, = phase. Output 23- 
39-30-3) v. at 21 arn ce 69/6. Carr. 9/-. 
AUTO TRAN ADMERS. step up, step down. 
LS eaatapetng Fully shrouded, newly manufactured. 
200/250 v. A.C. Motors. New 1/80 watt me svpe +Y each. P. & P. 4/6. 500 watt ives 
h.p. 2 drives, direct 6000 r.p.m., reduc- E39 ach P P. 4/6. 1,000 watt type €4/4/- each. 
tion 300 r.p.m. 22/6 each. P. & P. 2/6. | P. & P. 4/6. Also 60 watts, 19/6 each. Plus P. & P. 2/-. 


BRAND NEW SELENIUM FULL 
WAVE BRIDGE TYPE es tg 
* original packing. D.C. 


———. CINE CAMERA G458 Mk. il, iy 
ficted with £/3.5 triple anastigmatic lens, takes 
on eT 16 mm. film, fitted with 24 v. motor. 16 exposures 
per sec. Mint condition brand new, in maker’: original 
Morse Practice Set, polished wooden rt mo £6/10/- each. P. & P. paid 
base tapper, adjustable yp porn 
clips and terminals. Brand 
manufacturers packing. 8/6 ~* ai ap z-. 
Morse Keys. panes Service patt. 
New. 2/6 each. P. & P. i/-. 
Slider Resistance. Heavy duty type, 
79 ohms, 2 barrels with gear dive. 
6 Ta amp. New. 22/6 each. 
= ganar VOLTAGE REGULA- 
(250 v. A.C. output 
A.C. Complete with meter 
in metal — Current approx. 1; amp. 
Price 37/6. phe P. 3/-. 
CHANGE-OVER 
new and boxed. 


“en REVOLUTION COUN- | WHEATSTONE BRIDGE UNIT. 4stud switches 
TER, 6 columns, fitted reduction drive, | 0-10, 0-100 ohms., galvanometer centre zero, — 
builc ‘inside small unit. New 8/6 each Ses carrying case 16 x 74 x 6in., 40/- each. 

P & j- 


ASK FOR EXPORT QUOTATIONS 


SERVICE TRADING Co, 2#=.02—= 


$ Ladi Ml alas 
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(EACO: (RADIO) LIMITED 


3-34 LISLE STREET, LONDON, W.C.2 


Phone 
Cables 


GERRARD 82 ? 
SMITHEX LESQ JARE 


120 watts. 
tions. 
Amplifier 
cps. 
D.C. 
8 v. rms. 


—COSSOR BEAM OSCILLOSCOPE 


TYPE 


Operation 1! 10/200/250 volts A.C. 
Time Base 10 posi- 
6 cps. 
10 cps. 

Sensitivity, 
1.1 v. ems. X. 2.25 v. D.C, 


Supplied in good working order 
with 


339 


to 250,000 cps. 
to 2,000,000 
YUY2.3.1 v. 


handhack 


c plete 


circuit. 


£27/10/- each. P/P CI. 


and 


AMERICAN MULTI-RANGE TESTMETERS 


ALL BRAND NEW. 
TEST PRODS AND 


1,000 ohms per volt, 400 
microamp basic movement. 
.C. VOLTS ret VOLTS 


—10 to +69 


COMPLETE WITH INTERNAL BATTERY 
INSTRUCTIONS. €5/19/6 EACH. P/P 3/-. 


EVERSHED 
OHMMETERS. 
and 0-200 k. ohms. 
and polarity tests. 
with all leads, 
P/P 2/-. 


VIGNOLES MEGGER 
2 ranges, O-1,000 ohms 

ideal for all continuity 
Supplied BRAND NEW 
instructions, etc., 59/6 each. 


ARS8 MODEL “0D SPARES. Brand new 
6-bank wavechange switches with screens, 17/6. 
P/P 2/6. New Ist I.F., 3/6. P/P 9d 


COLLINS 20-WATT MODULATION 
TRANSFORMERS. Pri. 6,000 ohms, Sec., 
6,000 ohms. Push-pull to parallel 807. BRAND 
NEW, 12/6 each. P/P 1/3. 


AMERICAN SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms. Fitted 
with rubber earmoulds, extremely good 
quality, ideal for comm. receivers, etc. 
BRAND NEW, 15/-. P/P 1/3. 


100 KC/S roth so 
spacing, §5/- each. P/P 
300FT. COPPER em WIRE. Ex-U.S.A: 
3/6. P/P i/-. 

RCA POTTED OUTPUT TRANSFORMERS 
10-15 w. 8,000 ohm CT. primary, sec. tapped. 3. 
7.5, 1S ohms. BRAND NEW, 19/6 each. P/P 1/6. 
CV967 lin. C.R.T., 4 v. heater. Suitable for 
Scope. BRAND NEWV, 25/- each. P/P 1/6. 


Std. British type, fin’ 


RCA ET 4336 PLATE TRANSFORMERS. 
Special release, brand new in original transit 
cases. Primary tapped 200/250 v. 50 cycles. 
Secondary, 2,000/0/2,000 v. 400 ma., tapped 
1,500/0/1,500 v. Price €12/10/- each. P/P €!. 


ROTARY CONVERTORS 


12 v. D.C. input. 230 v. A.C. 150 watts 50 
cycles output. Housed in wooden case and 
fitted with voltage control slider resistance, 
switch, plugs and A.C. mains voltage output 
check meter. Supplied inperfect condition, 
—— tested, £9/19/6 each. P/P 10/-. 


HEAV DUTY MAINS ISOLATION 
TRANSFORMERS. 230 v. input. ¥. out- 
put, 5 amps. Housed in ventilated metal case. 
NEW, unused, £5 each. P/P 10/~. 


Saas take PRECISION VOLTMETERS 
BRAND NEW instruments by famous manu- 
facturer. Housed in polished teak case. 
Moving iron movement reading A.C. or D.C. 
volts on 2 ranges, 0-160 v. or 0-320 v., Bin. 
mirror scale. Accuracy within 2%. Supplied 
at a fraction of original cost, £5/19/6 each. 
P/P 3/6 


MARCONI! 8.29 L.F. COMMUNICA. 
TION RECEIVERS. Self contained 7 vaive 
receiver similar to CR.100 covering 15 kc/s to 
560 kc/s on 4 bands. Operation 200/250 v. 
A.C. Supplied in good condition and complete 
but not tested. Only €3/19/6 each. P/P 10/-. 


CR.100 SPARES KITS 


Complete set of new valves 2 X66, 2 USO, 
2 DH63, 2 KT63, 6 KTW6I. Also set of 
resistors, condensors, pots, toggle switch 
and output transformer. Supplied new 
and boxed, 59/6 each. P/P 4/6. 


SS VOLT i0 AMP. TRANSFORMERS: 
input 110/200/250 v. 50 cycles. Sec. tapped at 50 
volts. Brand new, 72/6 each. P/P 4/6. 


EX-NAVY SOUND - POWERED TELE- 
PHONES. Require no batteries to operate and 
can be fitted in moments to give complete inter- 
communication between two points. Hand 
generator calling. Only 45/- each. P/P 4/6. 


MARCON! STANDARD SIGNAL GEN- 
BRATOR TF-i44G. 85 kec/s. to 25 Mc/s. 
Reconditioned to maker's specification with 
test certificate, £65 each. P/P <i 


| 


Frequency coverage 10-18 Mc/s. 33-58 Mc/s and 
150-300 Mc/s. Operation 200/250 v. A.C. Sup- 
plied in good working order, £12/10/- each. 
P/P 10/-. 

750 WATT AUTO TRANSFORMERS. Ex- 
Admiralty, fine jobs. Tapped from 110 to 230 v. 
NEW, 69/6 each. P/P 5/-. 


ALKALINE NIFE ACCUMULATORS 
Banks of 10 cells giving 12 v. 45 A.H. Unused 
in wooden crates, €S5/10/- each. P/P 7/6. 
Size: 264 x 84 x Shin. 


P/O TELEPHONE HANDSETS. Std. type- 


| 110/230 v. AUTO TRANSFORMERS. ALL 


| R.L1SS 
MARCONI! SIGNAL GENERATOR TF-5I7. | 


pe TF-373 IMPEDANCE 

RIDGES. Ranges 0 to I00H, 0 to 100 
on 0 to | Megohm, 0 to 100Q. Recon- 
tioned as new to original maker's specifica- 
tion, £55 each. P/P 10/- 


BRAND NEW, 12/6 each. P/P 1/3. 

CRYSTAL > epiotaaee INSERTS. Only 
4/6 each. P/P 

LEACH AamOAL CHANGOVER RELAYS. 
12 v. D.C. double pole transmitter type. NEW, 
boxed, 7/6 each. P/P 9d 


EDDYSTONE MAINS POWER PACKS. 
Supplied brand new and boxed. 200/250 v. 
input. Output 175 v. 60 ma. and 12 v. 2.5 amp. 
Double choke and condenser smoothed 
5Z4 rectifier. Housed in grey metal case. 
Only 32/6 each. P/P 3/6. 


AMERICAN ROTARY TRANSFORMERS- 
Two models available, either 6 or 12 v. input- 
Outputs 250 v. 80 ma. D.C., 22/6 each. P/P 3/-. 
“Cc” CORE CHOKES. Aili BRAND NEW 
5H 200 ma., 16H 120 ma., 20H 80 ma., IO0H 30 
ma., 10H 250 ma. All 10/6 each. P/P 1/6. 5H 500 
ma., [SH 275 ma., 17/6 each. P/P 2/6. 


MUIRHEAD PRECISION sTuD 
SWITCHES. |! pole 24 positions, 4 banks. 
Self cleaning contacts. NEW, boxed, 17/6 ea. 
P/P 1/6. Ditto, 2 banks, 10/6. P/P 1/—. 


NEW boxed. 


15/20 w. midget, 9/-; 50 w., 
100 w.., 2. 


12/6; 

15/6; 150 w., 21/-. P/P I/- to 
“N" TYPE SLOW MOTION 
DRIVES. BRAND NEW, 12/6 each. P/P 1t/-. 


AMERICAN GEARED MOTORS. 24 v. 
D.C. motor fitted with precision gearbox 
siving twin outputs of 20 and 6 r.p.m. Also 
rates on 12 v. _ shafts. B NEW, 
19/6 each. P/P 1/6. 


W.119l WAVEMETERS 
Portable precision battery operated fre- 
quency check meters, coverage 100 Kc/s to 
20 Mc/s. Supplied complete with all valves 
and | Mc/s Xtal and calibration charts. 
€5/19/6 each. P/P 6/- 


AC. VOLTS D.C 
2.5 v. 


and instructions, 


WESTON MODEL 772 TESTMETER 


CURRENT 
100 micro/a. 


Supplied in perfect working order complete 
with rexine carrying case, internal batteries 
£B/19/6 each. 


10 megohm 


P/P 4/~. 


TINSLEY D.C. 

| PHOTOCELL 
CURRENT 
AMPLIFIERS. 


These special units originally costing 
in the region of £100 give an amplifica- 
tion of | microamp. to 10 ma. Circuit 
incorporates a | microamp mirror 
gaivo. and is supplied with all = 
and photocell. Operation 
A.C. Size 20 x {5 x Sin. Supplied 
unused £6/10/- each. P/P 10}. 


WIRELESS WorLD 115 


“p” LAVOIE TS-127/U FREQUENCY METERS 


The mode! TS-127/U is a compact, self- 
contained, battery powered precision 
frequency meter. Frequency coverage 
between 375 and 725 megacycies. 
Each instrument is individually cali- 
brated and charts are supplied with 
each instrument. Circuit incor- 
. porates a 200 microamp tuning meter 
. tS amp. Resist- and unique filament time switch 
1,500 v. 30 amp. ance enabling the instrument to be switch- 
1,00002 ed on and off unattended. 1.5 v. and 
10,000Q “ v. battery required = 
: . lied brand new complete with 

Supplied reconditioned as new, with upp P . 
internal battery, instructi or handbook and instructions, €9/19/6 


leads £8/19/6 each. P/P 4/-. am. 1 1h. 
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UNIVERSAL AVOMETER MODEL 


D.C. A.C. 
Current Current 


AVO BATTERY ELIMINATOR POWER 
PACKS. Operation 200/250 volts A.C. 
Output 1.4 volts at 300 mA. and 67 volts 
at 10 mA. Stabilised by VS70, whole unit 
fully fused. Size 8} x 5 x 34in. Ideal for 
personal battery sets, etc., supplied brand 
new in maker's cartons. 39/6 each. P/P 2/6. 


FORMERS. CHARGER or MODEL TRANS- 


NATIONAL H.R.O. MAINS POWER 
PACKS. The original job made for Senior 
model receivers. Supplied = ow condition, 
fully tested, 69/6 each. P/P 


| OHM 12 AMP. — RESISTANCES 
/P i 


R.1155 COMMUNICATIONS 
RECEIVERS MODEL “L” 


ccoormarnese the TRAWLER BAND. Coverage 

200-250 nae. 600-1,500 kc/s. 1.5-3 mce/s. 
3-7.5 vane Sage mc/s. Supplied in perf ct 
working order, aerial vested, with instruction 
book, fiai94 each. P/P 7/6. Standard 
MODEL also available fitted with 
improved n pe drive, perfect condition, 
£7/19/6 each. bined A.C. mains power 
supply and hong ~ stage suitable for either 
above, 85/- each. P/P 3/6. 


56 PAGE ILLUSTRATED 
CATALOGUE NOW AVAILABLE 
1/6 POST PAID 


Brand new, 6/6 each. 


DYNAMO EXPLODERS. For detonating 
explosive charges. Suitable for quarries, 
mines etc. Develops | ,800 volts across output 
terminals. Operation by hand generator. 
Brand new, 29/6 each. P/P 3/6. 


Hees Pe 14/3; 3.5, 9 or 17 v. 4A. 16/6; 
| 9or 17 v.6 A. 26/-; 3, 4, 5, 6, 8, 10, 12, 15, 18, 20, 
24 or 30 v. 2A. 21/-. ‘Add postage. 


ees METAL RECTIFIERS. Full wave bridge 
connected. 12/18 v. |. A 6/3; 12/18 v. 2 A. 9/%; 

12/18 v. 4A. 13/9; 12/18 v. 6 A. 18/6; 30 v. |. A 
12/6; 30 v. 4 A. 27/6. Add postage. 

| PARMEKO an TRANSFORMER S 

| Brand new. t 230 volts. Output 350/0/350 
volts 150 mA. Pes “GA. Sv. 4A. Only 32/6 each. 
P/P 2/6. 

| VARIAC TRANSFORMERS. 230 voit primary. 
Variable secondary 0 to 250 volts 9 amps. £12/10/. 

each. P/P S/-. 


24 VOLT IS AMP. SELENIUM BRIDGE 
Full wave, brand new, 62/6 


METER BARGAINS 


50 Microamp. D.C. M/C., flush sq. in. 
50 Microamp. D.C. M/C., 
100 Microamp. D.©. M/C. 
500 Microamp. D.C. M/C. » 2in. 
500/0/500 Microamp. De. u/c. . pro} rd. Qin. 
1 Milliamp. D.C. M/C., Gush rd. 2jin. 

30 Milliamp. D.C. M/C., flush rd. 2}in 

200 Milliamp. D.C. M/C., flush rd. 2)in. 

7.5 Amp. D.C. M/I. proj. rd. 3}in. 

20 Amp. D.C. M/C 

15 Volt D.C. 


PARMEKOTABLE 
TOP TRANS- 
FORMERS. 


230 v. SO cycles. 

25 Volt DA Output 629/550/375) 

120 ¥ x D.C x C fom va Sin ae 0/375/550/620 volts 
) Volt >. Mii, rd. 2)}in - 
300 Volt A.C. M/C., rectifier, flush rd. 2m = ned = ‘ RECTIFIER. 

500 Volt A.C , fush rd., 2hin. Sine: : uy each. P/P 3/6. 


ALL saan NEW AND TESTED Stin. 
only 45/- each. P/P POTTED MAINS TRANSFORMER. Pri- 
HOOVER MIDGET ROTARY TRANS- . . mary 230 volts. Secondary ew yer volts. 
FORMERS. !2 v. D.C. input. Output 310 v. 220 mA., 6.3 v.5A.2x6.3v.3 A. 2x63. 1 A- 
. | Sv. 3 A. Oil filled. 49/6 each. P/P 3/6. 


Input 


30 ma. Brand new, 12/6 each. P/P 1/6. 
MIDGET REVERSIBLE MODEL MAKERS’ 


FERRANTI POTTED FILAMENT 


MOTORS. 6 to 24 v. D.C. 8/6 each. P/P I/-. 


A.C. MAINS VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 volts. 
Output variable from 185 to 250 volts at max, 
rating at 24 amps. Ideal for laboratory use. 

etc., supplied as new, £12/10/- each. P/P 10. 


TRANSFORMERS. Hermetically sealed, 
ceramic terminations. All new and aX 4 
Type |. 200/250 v. input. 


° a sg 6.3 v. 
ped 5 v. 6.3 v. CT, | a. tapped 
9 a. 6.3 v. CT., Ric 15/6 each. 
P/P 2/-, each type. 


EVERSHED VIGNOLES SERIES I! 500 
VOLT MEGGERS. 0 to 100 mezohm. 

with leather case. Perfect condition, 
£15 each. P/P 4)-. 


1S WATT AMERICAN TECHRAD AM- 
PLIFIERS. Operation 209/250 v. A.C. 
input matched for all types micr 


‘ophone or 
ng Output matched 3, 5, 7.5, 1S or 600 
Uses 4 6)7, 2 6L6 and yo poeta! 


SVOLT VIBRATOR POWER PACKS. | | BARGAIN GRAM MOTORS. Garrard centre | | ohms Uses 0 Ot. 2 


Ou:put 120 voles 30 mA. Fully smoothed, handsome g 
uses standard 4-pin Mallory vibrator. New yea pose My ae ue ton ba chee case. oye BRAND NEW, x4 Tintern 
sd each. P/P 10/- 


, A. 
and boxed. 12/6 each. P/P. 2/6. | Only 22/6 each. PP 3-. 


MINE DETECTOR No. 4A. ° 


UNIVERSAL AVOMINOR TESTMETERS 


Small, compan, accurate instru- 
ment. Resistance measurements 
from 0 to 20 k. ohms, D.C. volts 
from 0 to 500 v., A.C. volts from 
© to 500 v., D.C. current from 
0 to 500 mA. Supplied in perfect 
working order, complete with 
leather case and leads. £5/10/- 
each. P/P 2/6. 


Complete equipment comprises, 
search head, amplifier, headset, 
control box, telescopic rod, search 
head test unit, depth measure and 
haversack. Operation from 60 V./1.5 
V. dry battery. Brand new in original 
transit cases. 99/6 each. Plus 10/6 
carr. 


(RADIO) LIMITED 


3-34 LISLE STREET, LONDON, W.C2 


January, 1959 


“THE MINOR” 


The smallest transistor radio 
offered on the market. Case 
size only 3 x 2 x fin. Vari- 
able tuning over medium 
waves. Home, Light and 
Third programmes without 
an aerial in areas of reason- 
able reception. Uses a three-stage refiex circuit of high efficiency. 
Total cost including Personal phone; transistor; long life miniature 
battery, circuit and complete layout diagrams and all components: 
%& internal ferrite aerial. post free 4 
¥e Weight less than 2 ozs. 52 6 
All components sold separately. Circuit, layout diagrams 
and shopping list free. 


“THE MAJOR” 


STAR FEATURES 


%& No aerial or earth. 
%*%& Variable tuning over 
medium waveband. 
% internal ferrite aerial. 
% Foreign stations (in areas of 
reasonable reception). 
%*% Drilled and mounted chassis. 
*% Four stage reflex circuit. 
% Highly efficient. 
% Economical (14 mA. consumption). Size 44 x 3 x Ifin, Total 
%& May be assembled within an hour. weight less than 4 oz. 
% Complete layout diagrams. 
We can supply all items including EDISWAN 72'6 
TRANSISTORS in case and personal earphone for 
All parts sold separately. post free 
Circuit, layout diagrams and shopping list free. 


AS DESCRIBED IN OCT. ISSUE OF ‘RADIO CONSTRUCTOR’ 


THE “TRANSISTOR—-8" 
COMBINED CAR-RADIO/PORTABLE 
PUSH-PULL SUPERHET 


This Portable 8 Transistor Superhet is tunable for both Medium and Long Waves and is comparable 
in performance to any equivalent Commercial Transistor Set 
Simplified construction enabies this set to be built easily and quickly into an attractive lightweight 


cabinet supphed 


STAR FEATURES 

*% ALL EDISWAN TRANSISTORS. 
% 250 Milliwatts Output Push-Pull. 
% Medium and Long Waves 

% Internal Ferrite Rod Aerial. 


layout 
Economical 
Highly sensitive. 
Idea! car radio. 


* 
* 
* 
a 


New Point to Point wiring and practical 


Powered by 7} ¥. battery 


% 7x4 Elliptical High Efficiency Speaker. 
% Drilled Paxolin Chassis 8} x 2jin. 
w& Transistor Holders. 


Car Radin Conversion Components §/- 
extra. A.V.C. §/9 extra. 
5 MW version 40/- 


extra. 


@ cam suppiy these items including Cabinet for £11/10/-. 


P.P 2/6. All parte solid separate! 
pad for FREE circuit diagrams assembly data, j/)ust rations ‘and instructions, aad fall chopping Has ist, 


CALL AND HEAR DEMONSTRATION MODEL 


STAR FEATURES 
* T.C.C. PRINTED CIRCUIT 
¥% Internal ferrite aerial. 
%* Complete layout diagrams. 
*% 6 Transistors (RF, 3AF). 
* T.C.C. Condensers. 
%*% Med. and Long waves. 
¥* Rola Zin. P.M. Speaker. 
%* Powered by two No. 8 batteries. 
% Attractive plastic cabinet. 
Lb me size eo . 1 x Hin. 
% Total weight 20 
% All the latest quenponent. 
%* THE BEST YET! 


TELETRON “‘TRANSIDYNE” SIX TRANSISTOR POCKET SUPERHET 


* EASY TO BUILD! 
* AL FDISWAN TRANSISTORS SUPPLIED 


THIS SET IS RECOMMENDED AS AN IDEAL 

POCKET PORTABLE CONTAINING ALL 

THE LATEST FEAT URES GIVING SIMPLICITY 

IN CONSTRUCTION WITH AMAZING 
RESULTS. 


All components for construction including cabinet. 
printed circuit, etc., can be supplied for 

ELL/1W6 PP. 2/6. 
All parts sold separately. Send 9d. for circuit, 
plans and prices. 


CALL AND HEAR DEMONSTRATION MODEL 


TRANSISTOR RADIO 


TRANSISTORS 
CONSTRUCTOR'S PARCEL 


ATELY 
COMPLETELY 
CIRCUITS. 


PL LLL LO LLL ALL LAL LLL LLLP 


COMPONENTS A 
LARGE RANGE OF THESE COM- 
PONENTS ARE ALWAYS 
AVAILABLE. 


‘NEW TRANSISTORS:— REDUCTIONS | 


QGunction Type PNP) 
Ediswan XAIO4 6 Mc/s osc/mixer, 
RF 


AND TRANSISTOR 


SPECIALITY A 


18/- 
Ediswan XA103 4 Mc/s RF and iIFamp. 15/- ea. 
Ediswan XB1I04 Audio Output etc.... 10 
Matched pair XBI04 for up to 250 
mW audio output 
New market power transistors: 
; 1S volt 10 wacts 


\MMEDI- 
SEND FOR 
NEW FREE LISTS AND 


TRANSISTOR 


? 
) Perdio attractive modern cabinet, 12/6. ; 
> screened twin gang 208+176 pf. 10/. Perdio 
t Qhinch min. 3 ohm <peaker, 21/-. Single ended y 
Output transformer to match 10/.. 


‘site 49/6 5 


ONLY 


plete Kit with 


ERATOR. Complete Kit 
istors, Components, 
Circuit and plastic case. 


TRANSISTOR SIGNAL TRACER Com- 


§ Phones and Circuit and plastic -ase 


; 1S vole 10 watts.. 
SQUARE WAVE GEN- 
with 2 Trans- 
20/- ViS/ 201P 15 volt 2 watts.. 

V30/201P ; 30 vole 2 watts 

Red spot 800 kc/s Audio amp.. 

White spot 2 to 5 Mc/s RF etc... 

Green/Yellow Audio Amplifier 

Red/Yellow 1.5 to 8 Mc/s RF or IF etc. 15/— ea. 
Comp'ete data sheet evailable on all types. 

FULL TRADE D'SCOUNTS ON ALL TYPES 


Post free 


2 Transistors Component:, 


37/6 


Post free 


HENRY’S RADIO LTD 


5, HARROW ROAD, PADDINGTON, W.2 
(Oppesite Edgware Read Tube Station) PAD 1008/9 


January, 1959 


PIRAN! HIGH VACUUM 
TEST EQUIPMENT 
COMPLETE set of Instruments including calibrator 
and PYE Scalelamp gaivo 


/10/- ix 


BOOKLET ON REQUEST 


FERRANTI TEST VAC. 
High-Speed Vacuum Tester with Chart. 200/25) 


volt 50 c/s supply 
£10/10/- (<< 


BRAND NEW 
WAVE-GUIDE WATTMETER 
Type W892! 10 cm. Complete in transit case 


BRAND NEW £5/10/- 76 PP. 


EVERSHED VIGNOLES WEE EE MEGGER 
500 volt 50 Meg. BRAND NEW sealed in carton 
with leather case and handbook 


£12/10/- 
100-volt type used but in new condition With 


Leather Case £6 late Post 
free. 


BRAND NEW 


RADAR UNIT TYPE (1683) 

Complete with the following valves: 
2—6C4; 832A; 829B: 2—S5R4G; 3—6AC7: 
6V6GT; 931A photo multiplier with associated 
network Also 2-blower motors. input 30-115 
volt 400 to 2 600 c/s. cd 26 v. d.c. BRAND NEW 

and boxed Post 

£6/10/- free 

CRYSTAL CALIBRATOR 
For No. 19 Set. 

10 Ke/s.; 100 Ke/s.; | Me/s.; spot frequencies; 
Crystal controlled oscillators ; _ includes 5a 
Post 


12SC7 valves. neon 
£4/19/6 ine 


BRAND NEW 

MIXER UNIT TYPE 79 
Frequency range 172 to 190 Mc/s. Comprisin; 
VCRI39A Cath. ray tube; 7—EFSO; EFSS; = 
EASO; 2—EB9! ; 5U4; VU120, and ECS2 Standard 
main input 200-250 volts 50 c/s. ideal Scope Basis 


eS 10/- a 


WALKIE/TALKIE TYPE 38 «6VTRANS 
MITTER RECEIVER 

Complete with 5 valves. in new condition. 

These Sets are sold without Guarantee, but are 


serviceable 22 ‘6 oe. 


Hiphones 7/6 pair, Junction Box 2/6. Throat 
Mike, 4/46. Canvas Bag, 4. Aerial Rod, 2/6. 


TRANSMITTER/RECEIVER 

Army Type 17 Mk. 
Complete with Valves, High Resistance Head- 
phones, Handmike and instruction Book and cir- 
cuit. Frequency Range 44.0 to 6! Mc/s. Range 
approximately 3 to 8 miles 
Power requirements: Standard 120 v HT 
and 2 v : Oat 4 , 
ideal for Civil efence and com 
munications BRAND NEW 45/- 
44-61 Mc/s. Calibrated Wavemerer tor same 

10/- extra 


RF WATTMETER TS/87/AP. 
3 switched positions 0/10/15;30 warts Com- 
plete with photo-cel’ spare lamps; calibration 
charts: leads and transit case 


BRAND NEW £g 19) 6° <4 


SYNCHRONIZER UNIT 
Includes: 3—6L6M; 12—6AC7; 6SQ7; 5—7I7A; 
6—6SN7GT: 6H6; slow motion drive yal 


motor transformers etc £4/19 4a 


PACKARD BELL PRE-AMP 
Complete with screened case with 6SL7GT; 
28D7 ; leads, iack plugs; handbook etc. Sealed in 
carton. Only 12/ PP 


T28/APT-I 


RIBBON MICROPHONES. Brand new 
desk " th lead. y we 
jesk type, wi 65 |= ae 


MORSE PRACTICE BUZZER UNITS 
On board with key and buzzer only 4/6 each. 
Headphones 7/6. Requires 44 volts only. 


Wrre.ess WoriLD 


' BC929A INDICATOR 
Includes: 3BP! tube; 2—6H6GT; 2—6SN7GT, 
6G6G; 6X5GT; 2X2G; large 24 volt motor drives 


switch etc 65/- “a 


{2A INDICATOR 
includes: 517C tube, 4—SP61; 5U4G: transform- 


ers ete 57/6 °° 


_~e--yerOewreeyr,reYryYevuww™ 
al i i 


Sputnik Specia 


SHORT-WAVE COMMUNICATION 
RECEIVER 
10-60 Mc/s. (5-30 Metres) 
RECEPTION SET TYPE 208 


q 
j 
. 
J 
] 
: 
» 
j 
j 
7 
) 
j 
J 
d 
> 
q 
7 


’ Containing 6 valves: 2-6K8G, 2-EF39,§ 
7Q6G and 6V6G, Metal rectifiers, built-in¢ 
ve wi ER 

n n. speaker. uir' s! 
notion drive B.F.O and RF. stage.| 
2 Mc/s. 1.F. freq. Provision for ‘phones 
and muting and 600 ohm line. 


PYE 45 Mc/s. STRIP TYPE 3583 
Complete with 12 valves. 10 EFSO: EB34; 
EASO, with modification data. 

ABSOLUTE BARGAIN 39, 6 a oa 


“373"" MINIATURE IF 
STRIP 10.72 Mc/s 


The ideal F.M. 

conversion unit as 

8 escribedin 

eh Ge April’ 

May, 1957. Com- 

plere with 6 valves, 

three EF9I's, two 

‘ EF92’s and one 

EB91.1.F.T's etc.. in absolutely new condition. 
With circuit and conversion data 


ie) 
12/6 (less akan “~ 37/6 (with valves) 


Postage and packing 2/6 \either type) 
FM AT ITS CHEAPEST! 


a ere —_— 25 Switched 
nin to Mc/s. includes 

3SP6i's. Carria pis. 10/- 
TYPE 26: Variable tunin~ 

Me/s. including 2 EFS4's and | Eesn 


Carriage 2/6. 25/ v: 


(Circuits in stock for both types 9d.) 


SCRS22 TRANSMITTER yoy = 
All complete in new — less 


35/- § - 
STROBE UNIT 
Cone with: 6—EFS0; = SP6i. Relays 
oe 


AP@? HF UNIT 
Includes 931A ar dries Blower motor 3-6AC7, 
2-8012 HF. Gear drives. motor. Mains 


transformer, etc. £7/10/ 


rig. 


AC/DC PORTABLE RADIO 
well-known manufacturer's product. 
Ive superher; 


sane ee > 


at 
corte “e7/12/6 er 


Polished Cabinet 27/6; Super Rexine Cabine: 
Fully guaranteed. 


A.C./D.C. 
‘ortable-G: 


and UY8S, Elac Tin. x 4in. elliptical 
speaker volume control, tone control. Nothing 
else to buy, just plug in to mains and connect 


your pase to ~. ifier. 67/6 = 


BOXED VALVES! 


NEW 
EQUIVALENT TO FOLLOWING 
TYPES 


REE COMPLETE VAL 
LIST OF OVFR 400 DIFFERENT TYPES 
CRYSTAL MIC. INSERTS 


Lightweight moulded hand microphone case, 
suitable for any of the above 2/6 
ONLY 


VIBRATOR PACKS. Input 6 v. D.C. Output 
100 v D.C. at 3 


approx. 
and R.F filtered. Size 64 =x Sx din. Fitted with 
Mallory 629C vibrator, BRAND NEW 12 /6 


Boxes 
QUARTZ CRYSTALS 

A large range of frequencies in stock trom 100 

Ke/s. upwards tals: S4cth and Ind 

harmonics. Send for free comolete list 


U.S.A. TESTMETER TYPE “ 834-5 ° 
1S—RANGES F.S.D. 


DYNAMOTORS — 
12 volts d.c. input, 220 volts 165 mA output, 
/6 Post tree 


RCA 6j-inch P.M SPEAKER in Cabinet. 
With vol. control and 600 +. Line Trans 


27/6 &P. 2. 


HERCATOR UNIT TYPE 247 
RF. ATTMETER 


and rectifiers. 
"Beer = or WO oy 


10 INCH P.M. SPEAKER 
baffle 


TY PRE-AMP. 45 Mcis Unit with 2-VR9! valves 
(Slight modification necessary.) 10/- post free. 


HENRY’S RADIO LTD. 


(DEPT. WW)) 


5, HARROW ROAD, PADDINGTON, W.2 
(Opposite Edgware Road Tube Station) PAD 1008/9 
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Fe ee tag 5) 2) 2 2 
Pullin Series 100 Test Set Instantus Heate 


r 
Undoubtedly a most useful instrument by a firm : | Se 
jong famous for fine instruments. Entirely re- - 
designed, it has a equare movement with “iacon piastio 
cover; this makes for a brighter, more readable 
scale, extra scale length and wider angie of vision 
With the test set is included a pair of combined test 
prods and crocodile clips aiso a stand for inclining the 
meter at the best reading position. Ranges: a.« 
volts: 0-10, 0-25, 6-100, 0-250, 0-500, 0-1,000 
litte dc. A.C. current; 0-100 mA.; dc. current 
0-2.5, 0-10, 0-100, 0-500 mA. Resistance: 0-1M and 
6-10k Q 
Fluorescent Lighting Price £12/7/6, plus 5/- carriage and insurance or 
Complete lighting fittings. Built-in 2) deposit and 24 fortnightly payments of 10/- 
ballast and starters—stove enamelled FREE GIFT 
white and ready to work. Idea! kitchen 
workshop—anywhere. Twin 20 approx! a 
mately 27in. long complete with twe and many others 
20W tubes 39/6. Single 40 approximately 
4tt. long complete with one 40W. tube 
20/6. Inductor 80 approximately 5ift 
long complete with one 50W. tube, 59/6 . Convector heater. Made from heavy 
ay Png Be ag A 3 to 150 miles \ 24 gauge sheet steel (galvanised) 


greenhouse i hoy aviary 
Don’t Be Caught Like This 


All purchasers this month will receive 
a weries 100 range extender scale and data which adds 
1 mfd. in two ranges, inductance 


2S BS 


Gram into 500 watt, 
l 


Tape Recorder 


mounting 
with built-in thermostat, 
Carriage and insurance 5/- per 
ALL ARE GUARANTEED 
| FOR 56 YEARS 
Convert your Record Player or Radiogram into a | . s 
Tape Recorder. Can be fitted in a few seconds and Mains isolation Transtormer 
then you have all the facilities afforded by ! | 
Tape Recorder, i.e., record, playback, erase 
ete. As illustrated, but less pre-amp. (Note: instruc 
tions tucluded give diagrams of suitable pre-amg 
Only £7/10/-, or 10/- down and 16 fortnightly pay 
e ments of 10/-. Or with pre-amp. £13/2)6. or £1 down 


a and 27 fortnightly payments of 10/-. 
Car Starter Charger Kit MBe: 
All parts to build 6- and 12-volt charger Short Wave Communications Receiver R208 


which can be connected to a flat 
battery and will enable the car to 

; This | ort e 
started instantly Kit comprising : ban hd ocean a ‘cceteen 
following x (10-60 Mc/s). Uses 6 valves 
Mains transformer Has RF ° LF 
S-amp. rectifier . “. 
Regulator Stud Switch 
Resistance Wire 


‘a a 


Makes § servicing 
safe. Input tapped 
stages B.F.O Muirhead | 200-250 v., output tapped 200-250 v 
tnetrument v » im Rated at 500 watts, interpittent rating 
ternal power ‘ mains | 2,000 watts Screens for suppressing 
and battery rat mains interference 
Complete » | Sin., weight 40 Ib. 

: «peaker. Provision for phones Carriage 7/6 (up to 260 miles). 
Construction Data snd speaker muting 
or if bought al! together price is | plete in metal transit 

n 4 — ‘ - ‘ ~y 

plus 3/6 post and packing x < size approx. 24 « 18 2 Speaker Bargain 
‘ . weight 70Ib Suitable 
Hi-Fi Snip infinite Wall Baffie ; 5 r 5 


Resistance Former 
Mains on/off Switch 
0-5 amp. Moving Col! Meter 


Butorororoce 288 
BHAA! HS 


mains, 100-250 
battery In perfect condition 
unused. Tested before despatch and guaranteed 

Handbook free with each. Price €6/19/6, carriage and 
insurance 15/- Or 10/- deposit pilus 15 arriage 
15 fortnightly payments of 10)/-. 


and 


Famous Transmitter Virtually Given Away 


- - —— eae - 
12in Hi-Fidelity loudspeaker. High 
aan } flux Permanent magnet wht with 

: —_— | 115 aaneeeed standard 3 ohm «speech coil il) handle 
remults with - The fames: R1154—unased up to 12 watts, Brand new by famous 
only low-priced | p but slightly soiled and not | maker Price 32/6, plus 3/6 post and 

| “ tested, Covers 200-00 ke's insurance 


‘000000400000 mm 


‘ 3 f 3 4 3-5.5 Me/e. and 5.5-10 Me/s 

nd insurance 3/6 ty, Has unique click stop’ l4in. T.V. Cabinet 
ain 1s ee 3 

‘ mechanism 7 stops and l4in. T.V. cab. 

a " ia di . inet of the 

permits selecte equency ' } inhoct tying 

to be held, returned to, etc } —beautifully 

Hartley oscillator power 

amplifier, keying and speech 

Wonderful breakdown value ent —limited 

- ' ty, 

meters, relays, switches. Com” | quantity 


& 
= 
* 
= 
» 
= 
. 
= 
© 
. 
e 


plete with valves—real bar. 


. 0 15/- each. Carriage and 
gain at 20/6, plus 1 extra. Masks 10)- extra 
arriage 


Beginner’s Superhet 
A.C./D.C. Multimeter Kit All the com- 


ponents 
including 


Ranwes: D.C. volts 0-5, 0-59, 0-100, 0-500, 0-1,000 AA 


Selenium rectifier type 500 v. } amp. half = volts 0-5, 0-50, 0-100, 0-500, 0-1,000. D.C. milliampe 
wave easily rebuilt mito full wave or 0-5, 0-100, 0-509. Ohms 0-50.000 with Internal batteries 
moltiple = e’che 18 35 mm “| 0-500,000 with external batteries. All the essential part 
dises. Price 8/6, plus post ; : 

Type 36 v. 9 amp , easily rebuilt into rix including metal case, 2in. moving coll meter, selected 
full wave charger rectifiers suitable for 


} condenser, 
resistors, wire for shunts, range selector, switches, calibrated ete Bee gg ve a vty Rg ark 
chai 6 or 12 v. batteries at 3 amps. 2 atime Gmk « is | Snperhet as described in the January 
ae twenty-four 44 mm. discs. Bea! scale and full instructions, price 19/6, plus 2/6 post and issue of “ Practical Wireless " are available 
bargain at 19/6, plus 1/6 post. nsnrance | asaparcel. Price £3, plus 3/- post and ins, 


ELECT RON ic PRECI SION For convenience ny cars, a items advertised may 
be obtained at the following companies. 
EQUIPMENT LTD. 


ELECTRONICS ELECTRONICS ELECTRONICS 
(Ruislip) LTO. (Croydon) LTD. (Finsbury Park) LTD. 
66, Grove Road, Eastbourne, Sussex. 42-46, Windmill’ Hill, 266, London Road 29, Stroud Green Road, 
This is the correct address for post orders, and for prompt Ruislip, Middx Croydon. Finsbury Park, N.4. 
attention please mark your envelope Dept. 2. Also add Phone: RUlslip 5780 Phone: CRO. 6558 Phone ARChway 1049 
enough for postage. Half-day Wednealay Half-day Wednesday Half-day Thursday 


1) 8 yy ee ee) | ry 
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See and Hear all the latest 


DITEREO & Hi-Fi 


IN LONDON’S NEWEST AND BEST 


42 TOTTENHAM COURT ROAD, W.1 


Photo shows only a section of our fine new Studio. 
Come and have comparative demonstrations under ideal 
conditions, our specialist staff will give you technical gen 
and all the assistance and service you require. 


AMPLIFIERS, 
PAMPHONIC 


SPEAKERS, WHARFEDALE, GOODMANS, LOWTHER 
G.E.C., LORENZ PHILIPS, TANNOY, Ete. 
PICKUPS. COLLARO, 


GARRARD, CONNOISSEUR, LEAK 
B/J, ORTOFON, Ete. 


*GOLDRING, 


UAD, ROGERS, LEAK, RCA, JASON, LINEAR, 
, DULCI, W/B, AVANTIC ARMSTRONG. Btc. 


TRANSCRIPTION TURNTABLES. COLLARO, GARRARD 
LENCO, CONNOISSEUR 

TAPE RECORDERS. GRUNDIG, ELIZABETHAN, BRENELL, 
TRUVOX, SOUND, ORTEXION. FERROGRAPH. 
HARTING, ELON, RE LECTOOR PH, SIMON, STUZZI, 
TANDBERG, TELEFUNKEN STELLA. WALTER 

CABINETS. Wide selection tectnding the tg G- PLAN and 
NORDYK CONTEMPORARY CABINETS 


DULCI “STEREO EIGHT” 

PRE-AMPLIFIER No restri 
YOU. Call 
requirements. 


HIRE PURCHASE 


restrictions ! 
PAYMENTS TO SUIT 
or write stating your 


LASKY’S LATEST SCOOP 
DEPOSIT AND 


For high quality MONAURAL and 
STEREO reproduction. 8 valves, pies 
circuit construction. Suitable for all ty 

of pickups, tuners, tape (direct from he ), 
recorders (special facilities for stereo con- 
version) and microphones. 22 Gns 


DULCI ‘* STEREO TWO" PRE- 
AMPLIFIER. Stereo/Monaural, for use 
with crystal pickups, tuners and compen- 
sated tape. 2 twin triodes, printed circuit 
construction. 9 Gnas. 


DULCI TWIN (STEREO) POWER 
AMPLIFIER. Mdl. SP44. 8 watts (4 watts 
per channel), 12 Gas. 


** THREE STAR. 


Price with 1,200 ft. 


7h, 15 ips. 
Price, 


STEREOPHONIC Brenel! Decks. 


P.U. CARTRIDGES 


The new RONETTE on request, 


BRENELL TAPE RECORDERS 


* Sand. 
Push-button control, digita! rev. 
Printed circuit Amplifier of 4 watts output. 
tape, empty spoo' and 
microphone, 58 Gns. 

BRENELL *‘ MARK 5."" 
Uses spools up to Stin. dia. 
including 1,200 ft. tape, 64 Gns. 
Amplifiers and Pre-Ampili- 
flers available separately. 


COMBINED AM/FM TUNER, 
CONTROL UNIT AND AUDIO 
PRE-AMPLIFIER 
(self-powered) 
1, Hill by famous manufacturer. 
star features: 


* ca plus Long, Medium and Short recep- 


* High Fidelity Audio Pre-Amplifier 
%*% Independent Bass and Treble Controls 


* Pick-up Matching Device and Switch 
positions for LP and 78, 


%*% Tape Record and Replay facilities 


1}, 32, 7¢ |.p.s. B Md 
t 


Note 
counter. 


4-spd.. 1} 31, 


Data and prices 


turnover 83/5 


B.J. with diamond...7 Gus. | 6&VALVE AM/FM 


with plug-in head...8 Gas. 
+O RADIOGRAM 


B.S.R. turnover 
All available types in stock. CHASSIS 


By famous manufacturer. Magic eye indicator 
6 valves. Incorporates the Gorler F.M. tuning 
unit. Brand new, perfect and fully guaranteed. 
bize: 12x 7}x7fin. high. Limited number. 


UsiskY's Price £12 .19.6 
Carr. and Packing 12/6 


Easy Terms : 23/12/- deposit and 12 monthly payments of 26/8. 


SEE OVERLEAF 


* For use with any Hi-Fi Amplifier 
%*% Magic Eye Tuning Indicator. 


For A.C. 200-250 v. 7 B.V.A. glass miniature 
valves, ECC85, ECH81, EBF89, two EFS6, 


LASKY'S 
LAtoe 90 Gns. 
Carr. and Pkg. 12/6. 
» Ry P, terms to sult you. Full 
this superb hi-fi equipment post 


LASK YS 


ADIO 
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NOTE THESE VALUES 
IN 4-SPEED 
MIXER AUTO-CHANGERS 


B.S.R. 4-spd. mixer Auto- 

Changer type UAS, manual and 

“ oh. " s comaete with latest 
“fal-f.”* pick- 

up. Carr. & Pkg. 5/- £6.19.6 


Collaro RC.456. Snsespeceting 
auto and manual control. Com- 
plete with Studio crystal! p.u. and 
-~ hire stylus. List £13/17/-. 


KY'S PRICE £7.19.6 


Post 3/6. 


Garrard 120, MK. II, 29/19/6. 
Garrard 121, MK. II, 210/19/6. 


Post 
free. 


£6.19. 


Garrard 4SPH Single Player 
2£7/19/6. Post free. 


pa eal Panag SR motor 
an u. with GP59 
cartrkige. "Post 2/6. 09/6 
Motor only 59/6, t 2/6. 
oxhitan coly 29) post 2/6. 
Auto-Chan ers, 
el Motors, Pick-U 
all latest models in stock. 


CARRYING CASES 


Lasgo range of attractive, well 
e cases for single record 
layers, auto-changers and tape 
bee at bargain prices. Call 
and select your requirements or 
send for list. 


MULLARD 
3-3 AMPLIFIER 
Built to Mullard’s exact specifica- 
tion, with 3 Mullard valves EL84, 
EF86, EZ81, complete with front 


a, Gns. 


“WE SEE OVERLEAF FOR MORE NEWS FROM 


Wrre.ess WoriLp 
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LOOK! A 4-SPD. MIXER AUTO- 
CHANGER FOR 
ONLY 79/6 


Carr. & Pkg. 5/-. 
The well-known STAAR f: 
GALAXY, LISTS AT £12 


For Mains 200/250 v. A.C. Of 

modern design and smart duo- 

tone finish, complete with crystal 

pick-up with styli. Incorporates auto 

and manual control, with finger-tip 

stop, start and speed change. Instruction 

and Service booklet supplied. Offered by Lasky’s Radio at ONE- 
THIRD LIST PRICE! Limited quantity, so buy now! 

Motor Board, plywood, cut out to fit size 15}in. x 12}in., 
if required, 3/6 extra. 

FULL RANGE OF SPARE PARTS IN STOCK. Instruction 
and Service booklet including detailed list of all parts, 1/9 post free 


available 


LASKY’S 4 WATT PORTABLE | DUAL C NTRIC 
GRAM AMPLIFIER ‘sonata 
(15in.) 
Will suit any type of crystal or| _ 

magnetic pick-up. Uses $ valves: | Famous make. High Fidelity, 
EL&84 output L63 and EZ80 rect. | 25 watts, 15 ohms imp., full freq. 
Speaker and controls are separate | ange 20 ¢.p.s. to 17,000 C.p.8., 
and can be mounted anywhere | Tesonance 20 c.p.s S omplete with 
in cabinet where most suitable. | CTossover unit. ist £27 
COMPLETE with 3 valves and | LASKY'S £16. 19. 6 
knobs less Speaker. 79/6 _ PRICE ; 

Carr. 5/-. Carr. 7/6 plus 30/- for wood pack- 
7in. x ‘4in. Plessey Elliptical | ing case (returnable). 
Speaker, if required, 19/6 extra. 
Details, circuit diagram post free. 


RICHARD ALLAN 
10x24in. RECTANGULAR 


| P.M. Speaker (closed fleldmagnet), 
3 ohms speech coil. Ideal for use 
2 watts. Note small dimensions, | with tape recorder, TV or any 


approx. 6fin. x 32in. max. height | equipment requiring large output 
5in. Uses EL84 output and 6X4 | from a small size speaker. 97 
rectifier. Post 1/3. /6 
including 


COMPLETE KIT, 

valves, printed circuit, full in- | 

structions, less Speaker. 49/ | PLESSEY P.M. Speakers. 5in. 
Carr. 2/6. } | round or 7 = 4elliptical. Brand 

7in. x 4in. “ Blac” Elliptical | new. LASKY’'S PRICE 14/6 

Speaker, if required, 14/6 extra. Post 1/6 


LASKY’S PORTABLE 
GRAM AMPLIFIER KIT 


SPECIAL PURCHASE 


MULLARD 510 AMPLIFIER KIT 


All specified components and 
your choice of transformers and 
chokes by Partridge, Haddon, 
W/B, Ellison or Gilson. 


COMPLETE KIT of parts 
and printed circuit as low as 
93 g, Details on request. 
gn Book 3/6 post free. 
Printed Circuit separately 
22/6. Also available built 
ready for use. Price accord- 
ing to transformers us 


ALL “LINEAR” AMPLIFIERS STOCKED 


*“LINEAR’ STEREOPHONIC | “‘LINEAR’’ ‘CONCHORD.’ 
GRAM AMPLIFIER. Gives | 4 high fidelity 30-watt Amplifier 
realistic output when connected | incorporating Pre-Amplifier and 
to 200-250 v. A.C. mains, stereo | tone contac. Seine tie 
ick-up head and good speakers. } — 

Ene sorporates outputs for two | latest Mullard EL34 output 
matched 2-3 ohm speakers. Can | valves in ultra linear operation 
also be used as a straight 6-watt | and high grade sectionalized out- 
amplifier. Instructions supplied. | put transformer. 

Post & Pkz. 5/-. $£6,19.6 | Post & Pke. 7/6. 15 gns. 


“LINEAR"’ ‘DIATONIC.’ 
AMPLIFIER. Type LT45. | High fidelity 10-14-watt ultra 
— ee ei) eats ter | linear Amplifier with integral 
connection to 200-250 v. A.C. | Pre-Amp and tone controls. Two 
mains. 3-ohm loudspeaker and | individually controlled inputs 
Ss any make of deck.| provide mixing facilities for 
Buitable ‘or Collaro Tape Trans- | microphone and 12 ns. 
criptors (all Marks), Brenell, etc. eee ote., ete., g 

Post & Pkg. 5/- 


Cumplete 12 gns. 


Post & Pkg. 5/- 


Litercture giving full details of the above “ Linear” 
products post free on request. 


| 
TAPE ort “LINEAR’’ 


MICROPHONE BARGAINS 


ACOS type 33/1, 
Crystal hand or 
table Microphone. 


Incorporates spec 

ially designed 

acoustic filter. Fiat 

response 30-7,000 c.p.s. Ommni/ 
directional, Suitable for tape 
recording, public address, etc. 
Attractive dark brown plastic 
case. Brand new in maker’s 


OT ASKY'S PRICE 
Post 1/6. 29/6 
ACOS CRYSTAL PENCIL 
MIKE, type MIC.39/1, complete 
Post 1/6. 59/6 


In presentation case with Desk 
Stand, 69/6. Post 2/6. 


ACOS Sub-min. Crystal Mic- 
rophone Inserts type MIC.17. 
Size approx. #in. square, 7/32in. 
thick. Brand new and 

boxed. Each 3 /6 


Post 1/-. 


MOVING COIL 
P.M. SPEAKERS 
2tin. 17/6. Sin. and poe. 19/6 


5in. 14/6. oie. 17/6. = . 19/6 
10in. 29 in. 2 
6hin. witte Scene 

7 x 4in. Elliptical 

10 x 7in. Elliptical 


SPECIAL 
TAPE OFFER 


Famous make, P.V.C. base on 

latest type plastic spools. 

Brand new, perfect, xed 

and guaranteed. 

1,200ft. on 7in. Spool... 21/- 
850ft. on 52in. Spool 16/6 
600ft. on Sin. Spool... 12/6 
400ft. on 4in. Spool... 7/11 
250ft. on 3in. Spool... 6/6 
Post: 1 Spool, 1/6. 

Orders over 60/- post free. 


TAPE DECKS 
SPECIAL OFFER OF 
COLLARO TAPE  TRANS- 
CRIPTOR, Mk. III, fitted with 

digital counter. 
tity only. List £22. 
Price £17/19/6. 


Post free. 


COLLARO TAPE PRE-AMPLI- 

FIER, fitted and wired. 221. 

COLLARO TAPE TRANS- 

coe te Mk. IV. 22 gms. 
ANE DECK £18/10/-. 

WEARITE DECKS &3 

and 245. Carr. extra. 


SPECIAL OFFER! 
COLLARO 4-spd. Transcrip- 
tion Turntables, 4T200/P 
with Studio trans. p.u. 
uve ond a mag List £19/10/-. 

sky’s Price 
Carr @ Pkg 7/6 £16.1 

Without p.u. £13/19/6. 


PICK-UP CARTRIDGES 
GARRARD MAGNETIC t/o. 
i Cartrid: Type TOM/2, 
ess than half price. 


ACOS turnover, complete with 
L.P. and standard styli. List 
£2/1/7. LASKY'S 18/- 
PRICE, Post 1/-. 


LASKY'’S RADIO 
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Lasky’s 


' Easy-to-Build” 
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Radios 


BE BUILT 


Post ee 
.19.6 Phe 3/6 


TRANSISTOR PORTABLE 


For Construction on Printed Circuit 6}in. 
x 2tin. using 7 Transistors and 1 ger- 
manium diode: 6 v. operation’ very low 
consumption, 200 milliwatts p.p. output: 
Ferrite rod aerial; fully tunable; choice of 
Jin. x 4in. elliptical or 34in. P.M. speaker; 
choice of cabinet. Circuit diagram and 
full building instructions supplied. 


Full data and building instructions 
available separately, 1/6 post free, 


4 VALVE SUPERHET PORTABLE 


The performance of this 4-valve medium and long wave ao 
costing pounds more. 


Portable equale that of ready-built sete 


FOR ONLY 27/7/- plus 3/6 carr. and 
pkg. you can build this battery Portable 
using al] brand new components and 
valves. Printed circuit, circuit diagram 
and full instructions supplied. Only 


batteries extra. 

Cireuit diagram and full data 1/6. 
FOR ONLY 2£9/9/- plus 3/6 carr. and 
pkg. you can build this job as a mains 
and battery Portable using our specially 
designed build-it- yourself Power Unit 
or 200-250 v. 


NEW MIDGET T.R.F. 


Handsome contemporary design 


case, 


overall 


size 8in. 
44in. deep 5in. 


high. 2 latest 


wide, 


double-purpose valves EBF89 and 
ECL&80, contact cooled rectifier. 


For A.C, 


and long wave 


mains 200-250 v. med. 
5in. P.M. 


speaker. 


Plastic —., in cream, paste! 


CAN BE BUILT FOR 
£4.1 9.6 one Fg Pie. 


CABINET only as Mlustrated. 


green, pink, 


14/- 


FULL DATA. 
diagram, shopping list, 1/6. 
plus 4/6 post and pkg. 


1 ructions. circuit 


LASKY’S TRANSISTOR SUPERHET TUNER 


For construction on a Printed Circuit 


Uses three R.F. Transistors and one 
Germanium Diode three LF. trans- 
former. Ferrite rod aerial, Operates 
on one 6 y. battery and one 1.5 v. cell, 
Printed circuit, Sjin. *« Shin. 


CAN BE BUILT FOR 
Det £5.12.9 
Full details and ifilustrations 
post free on request. 
Demonstrations at both addresses. 
NOTE.—This Tuner in conjunction 
with our Transistor Amplifier (se 
below) makes an excellent Transis- 
torised radio. Cabinets available. 


LASKY’S TRANSISTOR AUDIO AMPLIFIER 


MK, ff (200/250 milliwatts). 


For Printed 
Circuit 
construction. 


Post 3/6. 
Full data, cireuit diagram, ete., 1/- post free. 


DAY 


OPEN ALL 
SATURDAY 


Early Closing 
Thurs 


42 TOTTENHAM COURT 
ROAD, W.1. 


Size 6 x 2 x I}in. 


Monsees Seago ~~ # Street 


PRESS, DULCI, 


ae chassis, I, M,8...from 7 Gas 
ea Soa chassis from 14 Gns 
/P.M, STEREO om 


DULC!I HI-FI CHASSIS 
TUNERS and AMPLIFIERS 
New designs ae 
Mdi. H.4. AM/FM jogram 
Chassis, 4 wavebands, including 
, A | RS 
Mdl. H.4.PP. AM/FM Radio- 

m chassis, 4 waves —- 

-H.F. 6-8 watts o.p. 

Mai. Weta Self. cred AM 
/2. -pow y 
£24/1 


Dulci FM Tuner ... £17/10/3 
TELETRON “COMPANION” 


BOW ON PRINTED CIRCUIT 
S-TRANSISTOR POCKET RADIO 
T.R.P. circul' covering — Bo long 
_—— . with owe & — a re output. 

* 
CAN BE m BUILT "Ok 0 ONLY ied 6 
Full tastructions and post 


free, 


CONDENSERS, RES'STANCES. High 
stability Resetances, Flectrolyties. Ali 
values and sizes «tocked. 


SPEAKER COVERINGS. Large stocks of 
Tvean and “Somewerave.” Any dee piece 
cut. Samples and prices post free. 


JASON F.M. TUNER 
taining book 


fit, 2. This 
tuner can be built for 26/15, post 3/4. 


Also in stork JASON “ARGORAUT” 
ee Teen a eS 
GURY” rwitched Tuner. Book» 
2/- each. post free. 


LASKY’S F.M. Bs gl 
PRINTED CIRCUIT 


CAN BE BUILT FOR 
= £7.19.6 


G.B.0. PM TUNER BOOK plus our ful 
last. 2/6 post free. 


Aiergar ae eet 


ALL TYPES F.M TUNERS 
DULG, QUAD LEAK. BOGERS. ote. 


HARROW ROAD) 


370 HARROW ROAD, 


The new PULLIN “100” 

MULTI-RANGE TEST SET 
Built on printed circuit. 21 basic 
self-contained ranges A.C./D.O. 
voltage, current and 


POCKET VOLT TEST 
METERS. Two D.C, 
0-250 v. and 0-25 v. With leads 
in leather case, 12/6. Post free, 


for larger Quantities. 


MULLARD Transistors. 0044 -; OO45 
j=: OCTO or OCTL BL l=: och es OC73 
je; OCIS 6O/-. 


BRIMAR Sasectstove, TS1 or TS2 136: 
TAS : TPi or TP2 
Ty ‘qe fe: TJ3 19/6. 


“GOLDTOP” POWER 
TRANSISTORS 
All types now in 
stock, details on 


request. Example: 

V15/10P as illus., 

ideal for output 
car 


1/-, 
ransformer 9/6. Post 1/-. 
TUBES, new unused. 
. £14/19/6; 17in., 216/19/6; 
£8/19/6; in. 2£5/17/6. 
Carr and ins., 22/6. 


20,000 VALVES. 


Brand new 


ES RN 
To. 


PADDINGTON, W.9. 
(OnE ns aCUN Ish 
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COLA TOSHANOERS |. 6 |) £3 /3A STEREOPHONIC GRAM. AMPLIFIER 


Fitted studio yick-wp with turnover head. Brand new, | Designed to fit in most Portable Cabinets. Outputs 3 watts on each channel (Total 6 watts). Sensi- 
cartoned, but for 110 v. 60 eps AC, mains. Bo that | tivity 130 m.v. Controls Volurne (Ganged) Tone (Ganged) and Balance. For 200— 6 
. 


the unit can be operated from normal 200-050 v. A.C. | 250 v, A.C. mains, Output sockets for two 3 ohm speakers £6. 
mains we are suyplving free with every changer a suitable 


auto-transforr my d o 0 a cle 
sathed, Limited number only. 46/16. "carr. 8% STEREOPHONIC SOUND EQUIPMENT AT KEEN PRICES 


W.B. “STENTORIAN” HIGH FIDELITY P.M. | Staar Galaxy 4-speed Auto-changer, fitted Acos Turnover Stereo eens for £8/19 6 
SPEAKERS 


| standard 78 r.p.m., L.P. and Stereo records. . Carr, 4/6 
r Matched speakers in lished wood cabinets, walnut finish, 6}in. P.M. rey 5/- ir. Bin. P. 
HP1012, 10 watts 15 ohm (or 3 ohm) speech coll, Whe pe Ope per pa 
seal quad quality: eosaher ab © low helen  veacived, we | 12,000 lice, £3/19/9 Je Ei 12in. PM, 12,000 lines, £9/18/~ per pair. 
hy recommend thie unit with an amaaing performance taar nmger with Stereo head, Linear 3 watt 
(10/9. Please state whether 3 chim or 146 ohm required ‘SPECIAL 0 F R. Stereo amplifier and pr. 6jin. cabinet speakers. 17 gns. 
| Or with pair Sin. cabinet speakers 18 gns. Or with 12in. speakers in cabinets 22 gma. Carr. 15/-. 
| 


LINEAR STEREOPHONIC watt amplifier.) Provides re- 
AMPLIFIER 13/3.  Sensiti- markably realistic output when 
vity 150 m.v. for 3 watts out- connected 2 ee v. om 
tgs ‘ mains point. Stereophonic pick- 
» « +] , 
put on each channel rangec up head end geod quailty 
speakers. Instructions and 
balance control. Outputs for ' guarantee included 
| two matched 2-3 ohm speakers. Carr. free 7 gns. 


|(Can be used as straight 6- Send S.A.E. for leaflet. 
AM/FM RADIOGRAM CHASSIS, HIGH | 
ef | 
Soros: Ph poping WA TTS | COLLARO 4-SPEED AUTO-CHANGERS | ACOS Crystal Microphone Inserts. Brand 
o SACOM, manwacture months | With studio pick-up with turnover head. | new. Only $/11 e 


—, For 200-250 v. mains. Covers | , —, “ ; : 
M,. Wavebands plus P.M Includes | BRAND NEW. Cartoned latest model. For | ACOS HGPs9 Hi Fi Crystal "oo 


200-250 v. A.C. mains. Very limited number Turnover type with sapphire stylus.) St 

J 

mutes type_miniature B.V.A. valves. Only | | Conquest £7/19/6, Continental 9 gns. Carr. 5/6. | replacement for Garrard and B.S.R. Only 19/9. 
us 7/6 carr, Or on £2/12/- and 


9 monthly payments of £2/12'= R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMI An all dry battery eliminator. Size 5} » 4) 
AM/FM RADIOGRAM | 2in, approx. Completely replaces batteries supplying 1.4 v. 
jand 90 v. where A.C. mains 200-250 v. 50 c/s is available. 
| Suitable for all battery pone receivers requiring 
1.4 v. and 90 v. This includes latest low consumption types. 
Complete kit with Gagrem. 39/9 or ready for use 46/9 


| Type BM2. Size 8x 5} » . Supplies 120 v, 90 v., and 

60 v. 40 mA. and 2 v 54 a. to | amp. fully smoothed 

THEREBY COMPLETELY REPLAC ING BOTH H.T. 
| BATTERIES AND L.T. 2 v. ACCUMULATORS when 
| connected to A.C. mains supply 200-250 v. 50 c/s. SUITABLE 
| PFOR ALL BATTERY REC EIVERS normally using 2 v. 

accumulator. Complete kit with diagrams and instructions, 49/9, or ready for use, 59/6, 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED 


MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
Primaries 200-230-250 v, 50 c's. Ae ee 200-250 v. 50 c/s. 
6 yr. I 
FULLY SHROUD UPRIGHT Oe 63 7 2a ~ 6 
250-0-250 v. 60 mA., 6.3 v. 2 4, 0-4-6.3 v.28 79 
By leading manutactarer. Brand new, « 250 250 v. 100 mA., 6.3 v, 44., 3 iz2v.iv soi 79 
bands tnciading V.H.F. Auto-changes at 9 speeds n | 300-0-300 v. 100 mA 6.3 v.4a,5¥ 
pick-up with duo point sapphire stylus 200-200 + 350 450 v tf Oe v ne a., 5 wee OUTPUT TRANSFORMERS 
Mops. A.C. mains, Limited stocks at « fraction of liste 300-0-300 v. 130 mA., 6.3 v. 44., c.t. v. Midget Battery Pentode 66:1 for 384, etc. 
price, Only 29) ans. Of Deyosit £6/19/6 and 9 monthly | 1 9. suitable for Mullard 510 Amplifier 33/9 Small Pentode 5,0000 to 30 
payments 1S gas, Caer. 16 350-0-350 v. 150 mA., 6.3 v.4a.,5¥.3a. 33/9| Standard Pentode 5,0000 to 30... 
350-0-350 v, 150 mA., 6.3 v. 2 a, 6.3 v. Standard Pentode 8,0000 to 3.... 
THE SKY FOUR T 4 € RECEIVER 2a.,5v. 3a. 33/9 | Push-pull 8 watts 6V6 to 5 ohms. ... 
seg 425-0-425 v. 200 mA., 6.3 v. 4 &, Cty Push-pull 10-12 watts 6V6 to 30) or 150 
6.3¥.44.,¢0. 5¥. 3a 49/9 | Push-pull 10-12 watts to match 6V6 to 
TOP SHROUDED DROP- THROUGH Trrs. 3-5-8 of 1502 
| 260-0-260 v, 70 mA., 6.3 v. 24., 5¥ Push-pull EL&4 to 3 or 15 ohms 
450-0-350 v. BO mA.. 6. : v.24..5¥.24. ahr pull 15-18 watts, sectionally wound, 
250-0-250 v, 100 mA., 6.3 v. 44., 5 ¥. 3a. , 61.6, KT 66, etc., to 3} or 15 ohms 
ets - oom | 300-0-300 v. 100 mA., 6.3 v.44.,5¥ F ~~ pull 20 watt high-quality section- 
itinatested or walnut | 350-0-350 v. 100 mA., 6.3 v. 44., 5 ¥. : ally wound, 6L6, KT66, etc., to 3 or 150 


veneered type a It | 350-0-350 v. 150 mA., 6.3 v. 44., 5 ¥. . SMOOTHING CHOKES 
ae ob 250 mA., 5 H., 100 ohms 

tevigned 150 mA., 7-10 H., 250 ohms. 

for aimplicity in wiring. Sensitivity and quality is well upto | RE IMINATOR TRANSFORMERS | 100 mA., 10 H,, 200 ohms 
pe pom Pott to- por i diagrams, | t | Primaries 200-250 v, 50 c/s. | 80 mA., 10 H., 350 chms 
of GA/10'6 locluting cabinet. Avallatic in brown of cream | 120 ¥. 40 mA., 5-0-5 v. 1 a. 14/9 | 60 mA., 10 H., 400 ohms 

bakelite of veneered walnut 90 v. 15 mA., 6-0-6 v. 250 mA. -+» 9/11) 1 amp. 0.5 ohm. L.T. type. 


All for A.C. Mains 2 
SELENIUM BATTERY CHARGING EQUIPMENT (* “'corancedti ments 
RECTIFIERS —  ccmscen cnaneans | BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6yv. or 12v. 


Consisting of Mains Trans- 
| es .% | former F.W. Bridge. Metal CHARGER 4 amps. 
6/l2 v.18 Rectified, well ventilated steel @v. or 12¥ Pitted Ammeter and 
6 '12v. 2 a. | Case. Fuses, Fuse-holders, . . ; variable charge selector. 
6 12 ¥ 4a. | Grommets, panels and circuit. 2 amps. i Also selector plus for 6v. 
Above ready for use with | Catt. 2/6 extra. , or 12v. charging. Double 
mains and output leads. | 6 ¥- oF 12 v. 1 amp. 2/9 Fitted Ammeter fused. Well ventilated 
Cases well ventilated and | %* above, with ammeter 2/9 and selector plug steel case with blue 
finished in stoved blue | © ¥- 2 emps. 5/9 for 6 v. or 12 v hammer finish. 75/- 
| 6v.0rl2v.2 amps. 1/6 Louvred metal Ready for use 
. S 6 v. or 12 v. 2 amps. case, finished $ with mains and output 
CHARGER (inclusive of ammeter) 41/6 attractive hammer i leads. Carr. 4/6, 
TRANSFORMERS 6 v. or 12 v. 4 amps. 53/9 blue. Ready for Deposit 14/11 and five 
| 200-230-250 v. 50 c/s. | BATTERY CHARGER KIT wse with mains monthly payments 14/11, 
Secs.: 0-09-15 v . | 6/12 v.. 6 amp., consisting of and output lexis. As above but for 6 am: charging. 
11/9; 0-9-15 ¥, s F.W. Brid Rectifivr Mains Double Fused. 5s GNS. Carr. 5/-, 
16/9; 0-9-15 ¥v | Trans. a ammeter. 49/9. Only 49/9 19/9 and five monthly payments of 
| 19/9, 0-9-15 v. 6 a, 23/9. Post 4/6. Carr. 3/6. 19/9. 


Vol. and Tone Controls. Preset 
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hammer. Carr. & pkg. 3/6. 
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R.S.C. A1O0 ULTRA LINEAR 30 WATT AMPLIFIER 


HIGH FIDELITY PUSH-PULL UNIT t valves are used with High 
EMPLOYING SIX VALVES. EF#6, 

EP86, ECC83, 807, 807, GZM. Tone 

Control Pre-amp. stages are inco 

Sensitivity is extremely high. Only 12 milli- 

volts minimum input is required for full 

output. THIS ENSURES E SUITA- 

BILITY OF ANY TYPE OR MAKE OF Frequency response 4+ 3 D.B. 
MICROPHONE OR PICK-UP. Separa' 30-20,000 c/cs., Tone Controls + 12 D.B. at 
Bass and Treble controls give both “ lift” + 12 D.B. to ~— 6 D.B, at 12 
and “‘cut” with ample tone correction for ise 70 D.B. down, 

long playing records. An extra input with . used. is 
associated vol, control is provided so that ’ vize 12 9x 
two separate inputs such as “‘ mike” and d » 
gram, etc, etc., can be rei} 
applied for mixing pu: . AN OUTP' 
SOCKET WI PLUG Is INCLUDED 
FOR SUPPLY OF . 20 A. and 
63 ¥. LS a, FOR A RADIO FEEDER 
OPES. Peiee in kit form with easy-to-follow 
wirtng Giagrams. Only 

Cover as illustrated 11 Gns. 
rei eure eS ee GARRISON THEATRES se, @. cupply hones, 
Or Factory built wit mont rantee » ete., etc, e can 

TERMS ON ASSEMBLED UNITS. DEPOSIT a8 ete., at keen cash so" or on terms with amplifiers. 
und 9 monthly payments of 31/9. XPORT ENQUIRIES INVITED. 


All ULTRA LINEAR 
12-14 WATT AMPLIFIER 


eutpat cootrote Valves type BOOS 

3 «RLA4, BZA , Output 4 watts 

Unit supplied with maker's 12 months euarantes We know of ao other 
make which the same Lrafiet 44. 


COLLARO JUNIOR 4 SPEED RECORD PLAYER SENSATIONAL OFFER 
with separate pick-up baving dual potot ire styiue STAAR GALAXY 4SPEEO MIXER 
rand new, cartened. For 900-200 ¥ 4.0. maine only AUT HANGER 

Only G4/10/-. Pom 3M A precision manufactured unit with unvaue fingertip 


ontrol. . 
LG3 MINIATURE 3 WATT GRAM. AMPLIFIER | Syir [ick~we fitted with dual sapphire ‘ipped 


Por NO-teO Pepa 4 ¢f my Boy yt 4 $441 | duo-tone finish. For A.C. mains 110—250v. Prane 
2 Pitted vol one re ne - 
cee re 0k. a sv tind at augie plarer or record | new, cortones C4/I9/6. Post 4/6 NEW 1968 DESIGN HIGH-FIDELITY PusH- 
changing walt, Ourpas (or #8 chme spew, 95/9 | Koos miom riperisy Prox-urs, ora wan Horsoes | PULL AMPLIFIER WITH “BUILT-IN” TONE 
nee ~ cartridge. Dual potot expphire stylus, Cream Onich. A CONTROL PRE-AMP. STAGES 
R80. AS 4.5 WATT HIGH GAIN AMPLIFIER | enor, ‘Onie” 90/9 | Teo pet sostets with emaciated controle slow mixing 
A Ba Bn PORTABLE CABINETS. lnmde measurements 17 124 » BLA, BLAS, 6Ya. 
the heme, smell j ; Ajin. high, Clearance above baseboard Stin. Below Qin 

Only 50 mili } Attractive design, Two tone 6 and reiiahle emall condensers 

: be a voxiene . Be Out of current maw INDIVIDUAL CONTROLS 
volta Inpat te require ee. 2 POR BARS AND TREBLE “Litt” and “Cut” Preqaency 
for tll output so that it 7 SPRCIAL OFFER. Above cabinet, L405 amplifier, 6 


. + 90-90,000 cies, Min ve feedback 

2 a ye ab . Speaker and @taar Galaxy Autochanger, 1] GMS, am level @ . tivoite (INPUT 
plek-np heads ip eddi . 4 
tion to all other types of 
mek -upe and practically 
all mikes Separate Baa Total negative 
and Treble controls are Trebdie controls, 
provided These give q ~ ° eps. Output for 9/8 
full long playing record equatieauce. " Mattard vaivee used fine 
gible being 71 D.B. down. 16 D.B. of fally laotated from maine 
ased. HT. of 900 ©, 26 mA. and L.T of 6 - /10/6. OF Depomt Oy 
available for the euppty ef @ Radio Peeder £ md 8.4.8, for le 
Deck pre-amptifier. 
50 c/s. Output fer 2-3 ohm 
Kit te complete tn every de 
chassis (with baseplate) with the bine harmer , and 
potat-to-potnt wiring (lagrame and instructions, Excep- 

al walue at only 84/15 ef assembled ready for ase 
25/- extra, plus 5/6 carriage, Or Depostt B8/- and Gve 
monthly pavinents of @@/- for amembled anit 


R.8.0. A? 3-4 WATT QUALITY AMPLIFIER ne cham comes @ 
A highly eenalilive 4-valve amplifier asing negative feedback high quality In. epeaker 
and having an excellent freqaency response. Pre-amplifier orthodos 
and Tone Control stages are incorporated with separate 
Hae ead Treble controle giving fall tone compensation for 
long playing records, Suftatie for any kind of pick-up 
imelading latest high Odelity types, 1.7. of 250 ¥, 20 mA Thie bigh Adelity 
and L.T. 6 avaliable for supply of Radio Feeder walt te bighly A 
Unit, ete LY 4 millivolts input required for ful for use with our All or SPEAKERS 
ootput \ « . d 
maine 200-250 v. 50 cycles 2-8 1 ale . Rots 17 ~ Sontuens 379, Tso 
Coraptete kit of yarts att ae lines. Price R.A. 10 « Gm. 
and instructions, Only -, Carr. or factory built 07 Ss 
Q5/- exten. permeate of Goodmans ttn, Please: 


Personal ey ak to § and 7, County Arcade, te, Leeds, |. 


Mall Orders to 29-31, Moorfield Road, LE , 12 
Terms: C.W.O. er C.0.D. Ne C.O.D. under «i. 1/9 extra on ali orders under 0. 
2/9 extra under 63 unless carriage charee stated. Price List 6d. Trade supplied. 
Open to callers: a.m. to6 p.m. Wednesday until | p.m. $.A.8. please with all enquiries. 
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RADIO SUPPLY CO. (LEEDS) LTD. jrrcren i corey 


(Dept. D) 5 and 7, County Arcade, Briggate, Leeds, |. at 
CO-AXIAL CABLE. 75 ohms, }in., 8d. yard. | LINEAR 50 WATT HIGH FIDELITY AMPLIFIER 
Twin screened feeder lid. yard. | ey 5 ee St rie Cute - any kind of wo on ee pick-up. to gy 
1. ~Ss«| sMatchings for 3 ohm 15 ol speakers. Brand new, cartone uarant 
ELECTROLYTICS | oe production) 200-250 v. 50 c.p.s. A.C, mains. Only 19 gns. Carr. 15/-. Or Deposit 3 gns. a > monthly pay- 
ments of 42/3. Suitable cover with 2 carrying handles available at 19/6. 


12in. 10 WATT HIGH QUALITY LOUD- |; MANUFACTURERS’ SURPLUS 
SPEAKERS IN TRANSFORMERS. Primary = v. 

POLISHED Universal mt 350-0-350  v. mA. 
WALNUT }} 6.3 ¥.4a,C, . 0-4-5 v. 3a. 18/9, ‘Post 2°. 


FINISHED 1 = 
OvVT. 

CABINET. = man 2 SMOOTHING CHOKES 
Gauss 12,000 lines. | 200 mA., 
Speech coil 3 ohms | 150 mA., 
or 15 ohms. Only | 150 mA. 6-10 H., 150 ohms, trop. 
£4/19/6. Carr. 5/.- | 120 mA., 12 H., 100 oo 

. | D 

150 mfd. 450 v. Terms: Deposit 11/- 100 mA., 10 H., 100 ohm: 


100 mA., 5 H., ‘100 ohms, ” tropicalieed 
100-200 mfd. 275 and 9 monthly pay- 
m A een at Be, 80 mA., 20 H., 900 ohms 


ot Ex Govt. 


we 


~ 
~ 
ewe eseeuw sor ane 


8-16uF 450 v. 
16-16uF 450 v. 
16-32 mfd. 350 v. 
32-32uF 350 v. 
32-32uF 450 v 
100-100 mfd. 350 


WS ee ee et ee me we 
<unenae . ’ 
6S" CEA KH KH SSeS 


~ 
_ 
a 


A | 60 mA., 5-10 i. -» 250 nuns 
VOLUME CONTROLS with long spindles, all ey ae 
values, } less switch, 2/9; with S.P. switch, 3/9. EX GOVT. MAINS TRANSFORMERS EX GOVT. CASES. Well ventilated, 


EX GOVT. STEP UP/STEP DOWN | Al! 200-250 y. 50 c/s input. || eho site tak” IDEAL POR BAT. 
TRANSFORMERS. Double wound. 10-0- | >> 2200-9) Sik, 0-3 v. 3a, 6.3'¥. La || TERY CHARGER OR INSTRUMENT 
100-200-220-240 v. to 9-0-110-122-136-148 v. | p,“'110-500-230-250 v., 378-0.278 v. || CASE, COVER COULD BE USED FOR 
or Reverse. 300 watts, 35/9, plus 7/6 carr. |" "100 mA., 6.3 v.78. Gite ® * 359|| AMPLIFIER. Only 9/9, plus 2/9 post 
2 v. 16 A.H. EX GOVT. ACCUMULATORS | 230-0-230 ¥. 80 mA. 12.6 v. 1.5 2.,5 v.20. 11/9|| SPECIAL OFFERS. Small 2 gangs .0005 
New, boxed. Only 5/6 each, 3 for 15/-, plus | 250-0-250 v. 150 mA 5 vy. . 16/9 mfd., 4/9. Electrolytic Cans. 150 mfd. 450 v 


2/6 carr., 6 for 27/6. Carr. 3/6. : | 350-0-350 v. 160 mA. 6.3 v. 5 a.,5 v.38. 27/9|| 3/9 ¢a. Lots of six 19/6. 
D.c. SUPPLY KITS. | 400-0-400 vy. 250 mA. 5 v. a., , ... s/s 
ains. Consists of mains trans. 200-250 y. | 450-0-450 v. 250 mA. 6,3 v. 3a., -la. BRAND NEW 
De i v. ne, selenium rect. (F.W. . y . LUCAS MOTOR- 
useholders, 2 fuses, change direction am : 4 | CYCLE BATTER- 
switch, variable speed regulator, partially a -24-26-28' v. ps. A.C. conservative | IES 6 
drilled steel d ci Very limite ov. rating (marked with D.C. rating after | ° v. 22 A.H. 
Ay a and circuit, y limited | vctification) 69 9. Carr. 15 in eet ” eames 
number, -. eg a 
VIBRATORS. Oek and Wearite, synchronous | a4 ao” S 6 “Carr. “o Limited number avail- 
2 v. 7/9, 6 i Ay pce. abe : able at only 29/9 each. 
CTION ' TRANSISTORS. R.F. type oem EXTENSION Carr. 3/6. Normal 
Mie ee type 7/9. f SPEAKERS price 71/- each. 
VT. METAL BLOCK PAPER , ; Limited number in hand- | Oe CU CS TT Ye Sa 
CONDENSERS. 8 mfd., 10 mfd. 500 v. 3/9. (Pe some Walnut  vencered ssdvap ant Gin. Bhary oolink vas tae po he 
INSULATED STAPLES fin. Boxes of 100. | " \ i cabinets. 2-3 ohm speech | in perfect order. Por 200-250 ¥ A.C ‘ 


. Mains. Complete with 
Only 1/- cach. 10/6 doz. £5/10/- gross. coils. 6}in. 29/9, Sin. 35/9. | 5 latest type calves. Only fgns. carr. 7/4. 


r-——MIDLAND INSTRUMENT CO.—— | F F 
HUGHES MOTORS, shunt wount, 12-v. 1}-amp FULL FREQUENCY STEREOPHONIC SOUND 


Sa eee an ante onto eae A NEW AND VERY EXCITING EXPERIENCE 
saperior motor designed tor anti radar equipment, IN LISTENING WHICH HAS COME To STAY. 


wew, unused, 10'-, post 1/6. Ditto fitted re- SPECIAL BARGAIN OFFER! 


oe my Se ae ahatt) 4 One pair of matched Deccamatic III amplifiers, made by the 
either = ok © rpm, state which require = = famous Decca Co., known to all music lovers throughout the world. 
Ki & STROUD RANGEFINDERS, I-metre base, coincidence type, a band-held Very sturdily built, finest sible components, pan A mains 
instrument that gives range in vards of any distant object from 500 to 20,000 yards transformer, metal rectifier, Mullard ECL82 sound amplifier and 
412 miles, The variable focus 14 « right eyepiece provides two images of the object output valve and twin spring loaded white knobs. Measurements: 
viewed: one from the right objective the other from the left. When these two images 8}in. x 3in, x 3in., complete with one pair of pees Celestion 
are brought into coincidence the range jo yards can Immediately be read in the left speakers (elliptical) of the very latest design. plied complete 
Pittet two filters and other seneemenre A very high-quality instrument, . — j ~ 
sur price mew or near new condition, “i's in stout fibre con- — all leads, ready to connect to your Stereophonic pick up. 
. carriage 100-m. 7/G, 200-m. 10/-, 300-m 12/6, \.1 20/-. l operating instructions enclosed with ea nit. 
CHASSIS. U.A. manufacture ali aluminium, 12} « ® « Sin onalae with top cover, COMPLETE £10/10/- onlv. P. & P. free. 


some items have been removed, remaining are:—25 An p enol midget ceramic B7G j = * 

type vitniters, complete with cans, over 70 colour cod 0% onan on menyh | Send S.A.E. for our very latest list of Radio, Television and Electrical 

ceramicons and other cons., trimmers, adders, fixed and variable inductances, trans- components and equipment. 

former, vicontrol, ete., new, unused. bargain, 10/-, pest 3/6 

ZAMBON! PILES, dry voltaic type, consists of 3 plies, each Gin. long by lin dia. In | J. E. SEXTON LTD. : 

high insulation mount to give 1500-v., taken from new unused infra-red receivers §/-, 162, Grays Inn Road, London, W.C.1. Tel. TE Rminus 0228-9 

post 1/6, amo variabie focus eyepleces and Wratten filter backed objectives taken from 

same ‘n«trument, 5 - set, post 1/6, 

RELAYS, ai! new unused. U.S. type, 7600-chme. single pole make. size 2} * 2 © 1}in., 
‘6, Od... ditts, 40-chms, 3-pole S-make, size 14 « 1) = lin., B/G, post Od Siemens 

.B, telays, 145-ohms, single-pole changeover platinum contacts, in metal cases with 


terminal block, §/-, poet 1/4, SC/449 relays, 24-chms, 9-14 v., cingie make, 40-amp. 
D.C. cnntacts, in Bikelite cases, 2) x 2h x Ltn, 26, post i TRANSFORMERS FOR MULLARD 510 AND 
SIGHTING TELESCOPES by Ross, Taylor, Hobeon, ete., these high quality instruments 
contain four 46 mm. dia, achromata, 2 of Sin. focal length, 2 of 3pin. focal length, also an STEREOPHONIC AMPLIFIER 
18 mm. dia. image erector achromat, 4 screw fine adjustment cross: graticule, length 


16in,, weight 7ib., new and boxed, 25/-, post 3/3 ALL TRANSPO! . Pully guaranteed. Shroud 
TELEPHONE SETS, consd«t of two combined microphones and receivers, which when ed. Upright ee interleaved and tmpregnated. 
wired up by ordinary twin (lex, provide oerfect 2-way communication, excellent results j Primaries on ali maine Traine. 240-—220—200 : 
at 1 mile range have been reported, self-energised, no battery required, set complete, O—10 ©. 50 ols. 
pew unused, 7/G, post 1/3; suitable twin 14/56 p.v.c up to 300ft. lengths at 1d per ft T.1M%., For two 510 amps, low lading (6,000 ohm 
watage cach 20ft. flex Sd. extra outpnt trans.) 300-0-300 v.. 150 mA, 6.3 ¥. 4 0 
. These are latest brand new G.E.C. supply, not ex-Hovt. eT. 636. 1a, 34). FP. & PL. 29 
or assembled from bits, full-wave bridge i2-v. 1} amp. cont., 2 amp. int.. 10/-, post 1/- T.55. Por 510 Amp ond Tuner, 300—0—200v.. 190 
@itto, 12-v. 3 amp. cont., 4 amp. int., 15/-. post 1/6; mains transformers to suit 200 mA. 6.3. BHacT. 6.4v. 26a.. 6.3¥. In. BBie. 
290/950-v.. with 5-11-17 ©. outputs to charge a 2, 6 or 12 v. battery, brand new, 1) amp, | PP. 2 
. 1S 1/9: 3 amp. type, BO/-, post 2/3, complete with wiring diagrem. | 00 
@ TORS. din. long, 2hin. dia., weight %b., totally enclosed, biack| | | 722, "or S10 amp. 200.-0-—800v, 100mA.. 6.3¥. 
ereckie finish, input 27 v., 1.5 ampe.. output 285 v., 60 mA. from 19 ©. output te Hac., A.Be Io.. $7, P.\P IS 
=. 180 vy. at 40 m/A., ideal for operating electric razors from 12 +. car battery 7.44. “510 ~ Citra Linear Outpat Trans, 8000 — 43% + in, PIP. B+. 


new unused. 12/6. ont 2) 3g "510" Low Loading Outout Trans. 6000 chm. (not Ultre 
OTORS, dust voltage 100/130 v., 200/250 v. A.C. mains, see 9} x . 
x Lpin., wolght 18 os, fin. jong, fis dia. shaft, speed 1.450 r.p.m., rabber bushed SPECIAL OFFERS. T.44 and T.55. 59, P/P 36% 
mounting 


bracket, « superior motor of recent manufacture, brand new, boxed, 15/-, ONB T.10) aad TWO T.100's for Steren Amplifier, 8G/-, P./P. 8/6. 
post 1/6. | *POWER-PAKS” 
Many other Bargains; send stamped addressed envelope tor fists. Two new high efficiency mains transfornere and contact cooled meta) full-wave 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 Re Cee, See See OD wee Sat Sp ee er- Cae ee Coan 
Tol - HAR 1308 SOUTHERN TECHNICAL SUPPLIES, 83 Station Read, Portslade, Sussex 


JANUARY, 1959 


AMPLIFIERS | 
PRE-AMPLIFIERS ! MULLARD DESIGNS 


COMPLETE KITS OF PARTS FOR THE 


neers HOME CONSTRUCTOR 


Undoubted!y the most amplifier yet designed, and used in conjunction with the 
new Mullard Pre-Amplifier, an undietorted Dower output of up to 10 watts is is obtained 
Thoronghly recommended to the “ 7 who aN very high 
quality home installation. In addition the verwatility of the makes it quite 
sultable for use in small halls, etc. We supply complete to owvl RD’'S SPRCIFICA 
THE VERY POPULAR TION with specified valves and and b the latest PARMEKO Ultra 
linear Output transformer and the Parmeko maine transformer which has power available 


MULLARD “5-10 Price tor COMPLET KIT OF PARTS. ..... 


MAIN AMPLIFIER 


incorporating the 
for £1/6/- extra. 


A completely new employing two EF*6 vaives, and in particular designed 
MULLARDS NEW wa range of Power Amplifiers, but also perfectly suitable 


2-STAGE © Fernatieation for the Intest B.L.A-A, charscteruation, 
PRE-AMPLIFIER 7. 
(>) Prom a Tae Amoliter ov Pre-Ammplibor : 


@ Wie range BASS and TREBLE Controls. 

@ Attractive Persnex front control pane! 

@ Our Kit is strictly to MULLARD’'S SPECIFICATION. £6.6.0 
Price, COMPLETE KIT OF PARTS ses cecceoeee 
Alternatively we enppiy ARBEMBLED and TESTED eens £8.0.0 
(Carriage and [neurance 5/- extra.) 


A SS A AS A SF A SE cee mee 
Rased entirely on the present very “2-83” model and designed to operate 
im conjunction with the sew Sem tet — IFIER (shown here) thus providing 
THE N Ww all the tecilities amoriated with the more exvensive “Hi-Fi equipment. We 
recommend it as the [DEAL oo may wou (NeTALL. ‘ve where very high 
MULLARD “ 3-3 quality i demred at the tower 


votame level 
We snpoly comuletety to MULLARD'S SPECIFICATION INCLUDING the lates+ 
PAT MEKO Outuut Transformer specified and Components. Has Power 
MAIN AMPLIFIER available to drive a Radio Tuning Unit. £7.0.0 
Price for COMPLETE KIT of PARTS... ° eeeee e 
Alternatively we supply ASSEMBLED and TESTED...........- 
(Carriage and Insurance 6/- extra.) 


. Only NEW HIGR GRADE Componen's and Matiard eew een 0.8.8, ff ILLUSTRATED ir he COMPLETE 
pecia Valves are eupplied with these kite—we DO NOT ASSEMBLY + wanease a =: COMPLETE 
use ‘Surpins of Cheap” components and practien! Deewiegs _witininins component ike a 16 po Sa 


7 
Pp 3 bt COMPLETE KIT of PARTS to bulld both the (a) THE “3-2” and the 2-AT 
rice " MAIN AMPLIFIER and the 2-stage PRE-AMPLI- beth ASSEMBLED 


FIRR-CONTROL UNIT £12.1 0.0 


H HP. TERMS: 2 monthly payments of 
Reductions THR COMPLETE KIT of FARTS to bud bon the Bil TERMEDET OP od tp nowt payment 
~-iy- mt ne AMPLIFIER-CON. £15. 15.0 ~ "5-10" ~ the = PRE-AMPLIPTIER 


WE OFFER TROL Uy Pucks QUOTED FOR THE’ * 5-10" ARE £18.18.0 
BUBJRCT 


TO £1/6/- —_ ( THE PARTRIDGE K.P. TERM®: DEP. £3/16/- and 12 monthly payments of 
TRANSF. (8 REQUI 21/7/8 or DEP. 86/6/- and 1? monthly payments of €1/3/1. 


When ordering please include an extra 7/6 te cover the cost of carriage and insurance 


We offer this popular and very successful design Se MULLARD’S SPECI. 


THE NEW 

COMPLETE 
MULLARD * 5-10 

AMPLIFIER 


THE NEW 
COMPLETE 
MULLARD “3-5 
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RADIO SUPPLY CO. (LEEDS) LTD. traning neras. 


(Dept. D) 5 and 7, County Arcade, Briggate, Leeds, |. 


CO-AXIAL 
Twin screened feeder 11d. yard 


ELECTROLYTICS (current somieaniie 
Not Ex Govt 
‘Can Types 


ments of 42/3. 


CABLE. 75 — tin. 8d. yard. | LINEAR 50 WATT HIGH FIDELITY 
| Sensitivity 25 millivolts for full output. 
| matchings for 3 ohm and 15 ohm speakers. Brand new, cartoned. 

200-250 v. 50 c.p.s. A.C, mains. Only 19 gns. Carr. 15/-. Or Deposit 3 gns. and 
Suitable cover with 2 carrying handles available at 19/6. 


January, 1959 


Terms C.W.O. or C.0.D. No C.O0.D. 
under 
. Open %—6 p.m. 
24 until | p.m. 
AMPLIFIER 
Suitable for any kind of Microphone or ne. a. Guia 
Guarani ane? 


Cpa an 


16uF 450 v. 


Ne 


SSUSVSSUsEHas 


8-16uF 450 v. 
16-16uF 450 v. 
16-32 mfd. 350 v. 4 
32-32uF 350 v. 4 
32-32uF 450 v. $/ 
100-100 mfd. _s> 
5 


150 mfd. 450 v. / 
100-200 mfd. 275 v. 
6/1 


awn 
“ St et ee 
-* 6s" CK SSMS 


VOLUME CONTROLS with long spindles, all 
= less switch, 2/9; with S.P. switch, 3/9: 


TRANS FORMERS. Double wound. 
to 9-0-110-122-136-148 v. 
_ 300 watts, 35/9, cd 7/6 carr. 


250-0-250 v. 60 mA 
| Potted 4}-34-3in. 


D.C. SUPPLY KITS. ; a for electric | 
; 12 v. lamp selenium rect. (F.W. 
~~ 2 fuseholders, 2 fuses, change direction | 
variable speed regulator, partially 
steel case, and circuit. Very limited 
number, 29/9, 
VIBRATORS. Ont ; mg and Wearite, sy — 
v. 7/9, 6 v. 
TION TRANSISTORS. RF. type 
Vie. Audio type 7/9 


EX GOVT. METAL ~ BLOCK PAPER 
CONDENSERS. 8 mfd., 10 mfd. 500 v. 3/9. 
INSULATED STAPLES iin. Boxes of 100. 
Only 1/- each. 10/6 doz. 


| 12in. 10 WATT HIGH QUALITY LOUD- 


EX GOVT. MAINS TRANSFORMERS 


GOVT. STEP UP/STEP DOWN | A!) 200-250 y. 50 Shere peti can 


Pr. 0- 110-200-230. 250 Vv. 
100 

| 350-0-250 v. 150 mA 5 v. 3a. 

| 350-0-350 v. 160 mA. 6.3 v. 5 a., 


400-0-400 v. 250 mA. 5 v. 2 a., Sv. 
250 v. 450-0-450 v. 250 mA. 6.3 v. 3a., 6.3 v. la, 
49 


15 amps. 


. rating (marked with D.C. 
rectification) 69/9, 


Carr. 15/-. 
0-10-20-25 v. 24 a. (Gov. 
rating) 


Limited number in hand- | 
some 

may § cabinets. 
£5/10/- gross. \ coils. 


MANUFACTURERS’ SURPLUS 
TRANSFORMERS. Primary 230-250 v. 
Universal mtg. 350-0-350 v. 100 mA. 
6.3 v. 4a. C.T. 0-4-5 v. 3 a. 18/9. Post 2/9. 


FINISHED | EX GOVT. SMOOTHING CHOKES 

CABINET. 250 mA., 20 H., 150 ohms 
Gauss 12,000 lines. | 200 mA., 3-5 H., 50 ohms. Parmeko .... 
Speech coil 3 ohms | 150 mA., 10 H. "50 ohms 
or 15 ohms. Only | 150 mA. 6-10 H., 150 ohms, trop. ...... 
£4/19/6. Carr. 5/.- 120 mA., 12 i 100 oo 

. : ), | 100 mA., 10 100 ohms .. 

Terms: Deposit 11/- | 100 mA., 5 H., 100 — tropicalised .. 
and 9 monthly pay- | | 80 mA.., 20 H. 
ments of I1/=. | £5 ma” 5-10 fi. 250 ohms 


SPEAKERS IN 
POLISHED 
WALNUT 


EX GOVT. CASES. Well ventilated, 
black crackle finished, undrilled cover. Size 
10x 8hin. high. IDEAL FOR BAT- 
TERY CHARGER OR INSTRUMENT 
CASE, COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, 
SPECIAL OFFERS. Smal 
mfd., 4/9. Electrolytic Cans. 150 
3/9 ea. Lots of six 19/6. 


'275-0-275 v. 
3a 


mfd. 450 v 


BRAND NEW 
LUCAS MOTOR- 
‘A.C. conservative | CYCLE BATTER- 
rating after TES. 6. 22 A.H. 
(In sealed cartons.) 
Limited number avail- 
able at only 29/9 each. 
Carr. 3/6. Normal 
price 71/- each. 


14 WATT AI-PIDELITY AMPLIFIERS. For any type of 
Walnut veneered | pick-up and Mike. Store nolled tut tested and guaranteed 
_ 2-3 ohm speech | jn perfect order, Por 200-250 v A.C. Mains. Complete with 
6hin. 29/9, Sin. 35/9. | 5 latest type «alves. Oniy Sgns. carr. 7/6. 


79/6. Carr. _ 15} -. 


EXTENSION 
SPEAKERS 


r——MIDLAND INSTRUMENT CO.—— 


HUGHES MOTORS, shunt woun4, 1?-v 

spesd 5,000 r.p.m., reversing, size 3) 

lfta. din., fin. shaft, weight 20 oz., 

superior motor designed tor anti-radar equipment, ¢ 
new, anused, 10 -, post 1'6. Ditto Gtted re- 
duction gear, giving a final drive (}in. shaft) of 
either 320 or 140 r.p.m., state which required 


|. post | 
Ht & STROUD RANGEFINDERS. i-metre base, coincidence type, a hand-held 
instrument that cives range in vards of any distant object from 500 to 20,000 gards 
112 miles,. The variable focus 14 « right eyepiece provides two images of the object 
viewed: one from the right objective the other from the left. When these two images 
are brought into coincidence the range in yards can immediately be read in the left 
eyepiece. Pitter two fiiters and other refinemen's. A very high-quality instrument, 
original cost £150, our price mew or near new condition, enpplied in stout fibre con- 
tainers, £5, carriage 100-m. 7/6, 200-m. 10/-, 309-m. 12/6, 8.1 20/- 
CHASSIS. U.S. manufacture oll aluminium, 12} x ® « 54in. complete with top cover, 
some items have been removed, remaining are:—25 An pyenol midget ceramic B7G 
type vihoiders, complete with cans, over 70 colour coded 5% resistors, also many 
ceramicons and other conrds., trimmers, ,adders, fixed and variable inductances, trana- 
former, v/control, ete., new, unused, bargain, 10/-, pest 3/6 
BON! PILES, dry voltaic type, consists of 3 piles, each Gin. long by lin dis. in 
high insulation mount to give 1500-v., taken from new unused infra-red receivers §/-, 
post 1/6, amo variable focus eyepieces and Wratten filter backed objectives taken from 
same ‘n«trument, §/- set, post 1/6. 
RELAYS, ae new unused. U.S, type, 7400-ohms. single pole make. size 2} « 2 * I}in., 
3/6. pox Od... ditto, 40-ohms, 3-pole 3-make, size 1) « 1) « lin., 2/6, post 9d Siemens 
8. relays, 145-ohms, single-pole changeover platinum eontacts, in metal cases with 
terminal block, §/-, post 1/4, 50/649 relays, 2-ohms, 9-14 v., eingle make, 40-amp. 
D.C, contacts, in Bakelite cases, 24 x 2) = Ifin., 2G, post i - 
SIGHTING TELESCOPES by Ross, Taylor, Hobson, etc., these high quaiity instruments 
contain four 40 mm. dia, achromats, 2 of Sin. focal length, 2 of 3)in. focal length, also an 
18 mm. dia. image erector achromat, 4 screw fine adjustment cross graticule, length 
16in,, weight 7ib., new and boxed, 25/-, post 3/3 
TELEPHONE SETS, cond+t of two combined microphones and receivers, which when 
wired up by ordinary twin flex, provide verfect 2-way communication. excellent reeuits 
at 1 mile range have been reported, self-energised, no battery required, set complete, 
new unused, 7/6, post 1/3; suitable twin 14/36 p.v.c. up to 300ft. lengths at Id per ft. 
postage each 20ft. flex 3d. extra. 
a These are latest brand new G.E.C. supply, not ex-Govt. 
ied from bits. f bridge. 12-v. 1} amp. cont., 2 amp. int.. 16/+, post 1/- 
ditto, 12-9. 3 amp. cont., 4 amp. int.. 15/-. post 1/6; mains transformers to suit 200 
230/250-v., with 5-11-17 v. out puts to charge & 2, 6 or 12 v. battery, brand new, 14 amp. 
" 5i/-. 1/9: 3 amp. type, BO/-, post 2/3, complete with wiring diagrem. 
@ TORS. jin. tong, 2}n. dia., weight %ib., totally enclosed, black 
erackie finish. input 27 +., 1.5 amps.. output 285 v.. 60 mA. from 19 ¥. output ix 
=. 130 v. at 40 m Ay? ideal for operating eiectric razors from 19 v. car battery 
Lnew, unused, 12/6, 


as. dual voltage 100/199 v., 200/250 v. A.C. mains, eee 25 x 
x I}in., weight 18 of, fin. long, gin. dia. shaft, speed 1.250 r.p.m., rubber bushed 
mounting bracket, a superior motor of recent manatee, brand new, boxed, 15’, 
post 1/6. 
Many other Bargains; send stamped addressed envelope tor lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM. 17 


Tel.: HAR 1308 


F 
FULL FREQUENCY STEREOPHONIC SOUND 


A NEW AND VERY EXCITING EXPERIENCE 
IN LISTENING WHICH HAS COME TO STAY. 
SPECIAL BARGAIN OFFER! 

One pair of matched Deccamatic III amplifiers, made by the 
famous Decca Co., known to all music lovers throughout the world. 
Very sturdily built, finest sible components, tapped mains 
transformer, metal rectifier, Mullard ECL82 sound amplifier and 
output valve and twin spring loaded white knobs. Measurements: 
8}in. x 3in. x 3in., complete with one pair of matched Celestion 
speakers (elliptical) of the very latest design. — complete 
with all leads, ready to connect to your Stereop ic pick-up. 

Full operating instructions enclosed with each Unit. 
COMPLETE £10/10/- only. P. & P. free. 
Send S.A.E. for our very latest list of Radio, Television and Electrical 
components and equipment. 
J. E. SEXTON LTD. 


162, Grays Inn Road, London, W.C.1. Tel. TERminus 0228-9 


TRANSFORMERS FOR MULLARD 510 AND 
STEREOPHONIC AMPLIFIER 


TRANSFORMERS. Fuilty guaranteed. Shroud 
ed a pright mounting. interleaved and tmpregnated. 
Primaries on ali mains Trains. 240—220—200 : 
6—10 v. 50 ofa. 
T.1°1. For two 510 amps, low inading (6,000 ohm 
output trans.) 300-0-300 v., 150 mA. 6.3 ¥. 4a 
eT.. 6.3%. 1a, 84). P. & P. 29 
T.54. For 510 Amp and Tuner, 300—0—300v., 120 
mA. 6.3v. 25acT. 6.3v. 2.50. 6.3v. la. BB/n 
P./P. 2/6. 
7.56. For 510 amp. %°—0—300v. 100mA., 6.3v. 
2.5a.cT., 6.3 1e.. 27. PP 26 
“ $10“ Oltre Linear Output Trans. 8000 ohm. 43% tappings, 90/-, P./P. 2/-. 
“510” Low Losding Outrut Trans. 6000 chm. (not Ultra » 28i-, 


SPECIAL T.44 and 7.55. §O/-, P./P 3°6. 
ONES T.101 aod TWO T.100's for Stereo Amplifier, 8G/-. 
*POWER-PAKS" 
Two new high efficiency maine transformers and contact cooled metal full-wave 
bridge rectifiers. 279 eolte D.C 90-1%mA. 6.3~ 2-3 ampe cT. write for full details. 


SOUTHERN TECHNICAL SUPPLIES, 83 Station Road, Portslade, Sussex 


P./P. 3/6. 


JANUARY, 1959 


AMPLIFIERS | 
PRE-AMPLIFIERS ! 


COMPLETE KITS OF PARTS 
FOR THE “ HI-FI” ENTHUSIAST 1 
Designed en ye 

dint) ~~~ tahcteteds 


MULLARD DESIGNS 


FOR THE 


HOME CONSTRUCTOR 


THE VERY POPULAR 
MULLARD “5-10 
MAIN AMPLIFIER 


MULLARD'S NEW 
2-STAGE 
PRE-AMPLIFIER 
TONE CONTROL UNIT 


THE NEW 
MULLARD “ 3-3" 
MAIN AMPLIFIER 


' 
' 
' ARTS 
ST A A A A SF A A A SA ee cl cme 
Based entirely on the present verv " mode! and designed to operate 
tm conjunction with the sew ase Pura: and (shown here) thus providing 
the eeiien amorated i the more exve “Hi-Fi” equipment. We 
commend it as the [DEAL @MALL i (NETALLATION where very high 
quate ie demred at the tower volume lieve! to 3 wa 
e supply comvletely to MULLARD’S SPECIPICATION INCLUDING the lates 
Outuat Transformer specified Val and Components. Has Power 
Radio Tuning Unit. £7. 
Price for COMPLETE KIT of PARTS..... vevesercesess 
Alternatively we supply ASSEMBLED 
ry (Carriage and Insurance 6/- extra.) 
| 


Tndoubtediy the most yet designed, and used in mn cintenetinn Ee Ss 
new Mullard Pre-Amplifier, an power output of up to 10 watts is obtained. 
Thoronghly recommended to the “ Hi-Fi” who 


quality home installation. In addition the versatility of the mt makes it quite 
vr use in small halle, etc. We supply complete to RD'S BPECIFICA- 
and including the tetons PARMEKO Ultra- 


® very high 


Aernatively we supply ASSEMBLED and TESTED 

¢ al 

We also " incorporating 

OUTPUT for 21/6/- extra. 

SS A A AS A A AS A A SS A ee Saee ee cee 
A completely new demgn employing two EF®6 valves, and in particular designed 
to operate with the Mullard range of Power Amplifiers, but also perfectly suitabie 

tor other makes. 

Briefly it incorporates — 

@ Equatieation for the intest R.1.A.A. characteristics. 

reductance. Magnetic Pick-ups. 


(a) Direct from Hizb Tmpedance Tape Head. 
Oe en 6 See Rnatey oo podagiaen 


front cont 
Our Kit i strictly to MULLARD'S 3 SPRCIPICATION. 
Price, COMPLETE KIT OF P 
rs = supply MOEMBLED and TESTED 
(Carriage and Insurance 5/- extra.) 


Special 


Valves are eupplied 


Only NEW HIGR GRADE baw seed and Matiard 
with 
uae * Surcins or Cheap - pp B 


Please enclose 6.A.8. if ILLUSTRATED and DESCRIPTIVE 
eur maseane alternatively the COMPLETE 
ASSEMBLY component Price Lists 


athens ‘ALS coniaining 
ané practices! Drewiags ete. are svailavle at 1/6 each. 


. 

Price (s) THE COMPLETE KIT of PARTS to build both the 

“3-2” MAIN AM 
FIER-CONTROL UNIT 


() THE COMPLETE KIT of PARTS to build both the TE 
N AMPLIFLE 
Pan AUPLIFIRD-CON. 


WE OFFER Phot PRicEs (gvorep ot oa OO £18.18.0 
SUBJECT TO 


Reductions 


ba pi 


TRANS. i REQUI 


Mai 
STAGE 
JN 


the 2-stage PRE-AMPLI- 


2.10.0 


() THE “3-8” and the 2-ATAGE PRE-AMPLIFIER 
beth ABS LED £1 


RMA: 12 monthly payments of 
nes Der. os ° is monthly payments of 18/4. 


(>) THE “5-10~ yA the 2-8TAGE PRE-AMPLIFIER 


_ £15.15.0 


iF THE PARTRIDGE TERMS: DEP. £3/16/- and 12 monthly oayment+ 


fiver DEP 600eee OAPs cuthty euveneioet GLG/L- 


£1/6/- EXTRA 
RED. 


When ordering please include an extra 7/6 te cover the cost of carriage and insurance 


THE NEW 
COMPLETE 
MULLARD “5-10 
AMPLIFIER 


THE NEW 
COMPLETE 
MULLARD “3-5 


, 
1 
easily detached and 
recognised 
distorted 
amounting 250 
J 
i 
a ’ 
MANUA) 
A VERY HIGH 
TION AND HA 
Poe tr COMPLETE. 
imsurance.) 
Alte 
compieve 
Deve from 


We offer this and very successful hom oy bine Eeueral te MULLARD'S SPECI- 


popular 
FICA TION , bat incorporating some een —_ QUALITY 
REPRODUCTION ap to ® maximum of 10 


heater 
0 TRANSFO 
we supply ASSEMBLED and TESTED 
3. nor, Je) and 18 meni torment <f 28/28. 
ee That RA or 1/6 for the COMPLETE ASSEMBLY 


eee 6 eee 


FLEET ST., LONDON, E.( 


FLEE REE ji4 


WrreLess WorLp 


January, 1959 


The Popular 


TAPE RECORDER 


for truly “I-Fi'' Recordings 


THEY INCORPORATE 


@ Choice of the latest COLLARO TRANSCRIPTOR DECK or the NEW 
TRUVOX M. IV DECK. 


COLLARO MK IV DECK £49.1 0.0 


TERMS: Deposit £9/18/- and 12 months at £3/12/7 or 
and 12 monthly payments of 23/0/6. 


£52 .10.0 


HIRE PURCHASE TERMS: Deposit £10/10/- and 12 months at 23/17/- 
or Deposit £17/10/- and 12 monthly payments of £3/4/2. 


(Plus £1/10/- carriage and insurance of which £1 \s refunded om return of 
packing case.) 


HIRE PURCHASE 
Deposit £16/10/- 
PRICE WITH TRUVOX DECK INCORPORATING 
REV COUNTER 


@ The mode! 
@ ROLA/CELESTION I0in. x éin. P.M. Speaker. 
@ 1,200ft. reel EM! tape. 

@ ACOS Crystal Microphone. 


HF/TR3 “Fidelity” AMPLIFIER. 


BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD HEAR 
THIS MODEL—TRULY “ Hi-Fi" RECORDINGS ARE OBTAINABLE 
and it is comparable to much higher-priced Recorders. 


Send S.A.E. for ILLUSTRATED LEAFLET. 


THE MODEL HF/TR3 TAPE AMPLIFIER 


SPEED TREBLE EQUALISATION 


the latest FERROX- 6 
CORE INDUCTOR. 


FULLY —_ 
sf £16) /10)- 


Deposit £5/10/- and !2 monthly payments of £1/0/2. A very high quality 
amplifier based on the very successful Type ‘‘ A "’ design completed in the 
MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS 
are incorporated including MULLARD VALVES and a GILSON OUTPUT 
TRANSFORMER .. . other features are: Magic Eye Recording Hand Indi- 
cator—Effective Tone Control—Monitoring and Extension Speaker 
Sockets—has own Power Supply and can be used as ind A 

for direct reproduction of Gram Records or from Radio Tuner. Overall 
size 11 x 6 x 6in.—Collaro—Lane—Brenell or Motek Decks—please 
specify which. 

Send S.A.E. for leaflet or 2/6 for the complete Assembly Manual. 


HOME CONSTRUCTORS 


WE MAKE SPECIAL PRICES FOR COMBINED ORDERS 


(a) THE COLLARO MK. IV DECK (SEE NOTE) and the — AMPLI- 
FIER (assembled and tested) . CASH PRICE £34. PUR- 
CHASE: Deposit £7/4/- and 12 months at £2/12/6 or Seeaste ry and 12 
months of €2/4/-. 


'b) Precisely as in (a) above but the HF/TR3 AMPLIFIER supplied as COM- 
LETE KIT OF PARTS ... CASH PRICE £€32/10/-. 


(c) THE TRUVOX MK. IV DECK and the HF/TR3 AMPLIFIER sup; lied 
assembled and tested . CASH PRICE £38/10/-. HIRE PURCH 
Deposit £7/10/- and 12 months at £2/16/10 or Deposit £12/16/8 ~y rH 
months of £2/7/!. 


(d) Precisely as in (c) above but the HF/TR3 AMPLIFIER supplied as COM- 
PLETE KIT OF PARTS . CASH PRICE £35. 


(e) TRUVOX MK. IV DECK (incorp. Precision Rev. Counter) and the 
HF/TR3 lytA el assembled and tested . CASH PRICE £41/10/-. 
HIRE PURCHASE: Deposit £8/6/- and 12 months at £3/0/10 or Deposit 
£13/16/8 and 12 ctw be payments of €£2/10/9. - 


(f) Precisely as in (c) above but the HF/TR3 AMPLIFIER supplied as COM- 
PLETE KIT OF PARTS .. . CASH PRICE £38. 


) The PORTABLE CASE—ACOS CRYSTAL toor'’s:° 7 am 
x 6 SPEAKER and |,200ft. reel PLASTIC TAPE... ALL FOR &9. 
riage and Insurance on any above is 10/- ex 

NOTE: Messrs. Collaro supply the Transcriptor with the Deck Switches 

unwi We will complete this wiring at £1 charge or alternatively 

supply a wiring diagram with deck. 


TERMS ARE NOT AVAILABLE WHEN KIT OF PARTS IS SUPPLIED 


STERN'S TAPE PRE-AMPLIFIER & ERASE UNIT 


Provides the “ Link ** between the 
ny Ag gua AMPLIFIER AND 
TAPE DEC 
MODEL evra. P. A completely 
assembled Pre-Amplifier with own 
Power Supply. Can be supplied 
correctly matched for use with 
TRUVOX or COLLARO Decks, and incorporates £11. 10. 0 
Recording Level indicator and Monitoring Facilities. 
(plus 5/- carr. and ins.) 

IF YOU HAVE A HIGH-QUALITY AUDIO AMPLIFIER (such as our Mul- 
lard 5-10 and associate 2-valve Pre-Amplifier) and wish to add full TAPE 
facilities—ALL YOU NEED IS THE ABOVE HF/TRI.P. UNIT together 
with a TAPE DECK. WE OFFER YOU. 
(a) THE HF/TRI.P. PRE-AMPLIFIER together ‘with the COLLARO MK. 
IV TAPE DECK (see note) . CASH PRICE £32/10/-. HIRE PUR. 
CHASE: Deposit £6/10/- and 12 months at £2/7/8 or Deposit £10/16/8 
and 12 monthi? payments of £1/19/9. 
(b) The HF/TRI.P. together with the TRUVOX MK. IV DECK (incorp. 
Precision Rev. Counter)... . CASH PRICE £38. HIRE PURCHASE: 
Deposit £7/12/- and 12 months at £2/15/9 or Deposit £12/13/4 and 12 mon- 
po payments of £2/6/6. 

NOTE: Messrs. Collaro when supplying the MK. IV Deck do not wire up 
= Deck Switches . . . we will do this at a charge of £1 or supply a wiring 
diagram to t the home constructor. 


THE NEW MULLARD TYPE "C” 
TAPE ap eye: ha nape ans A oe dl 

A further development on the already successfi lar ** 
model. it incorporates THREE-SPEED TREBLE’ SEOUA SATION i 
means of the FEROXCUBE POT CORE INDUCTOR together with an 
improved Oscillator Circuit. THE yoyo UNIT will be available 
approximately mid December se the COMPLETE KIT OF PARTS 
approximately mid January. CEs ver TO BE FIXED. PLEASE 
ENCLOSE i 3.A.E. E. WITH 4 ANY. ENQUIRY. 


~ TAPE EQUIPMENT IN STOCK — 


@ COLLARO MK. IV TRANSCRIPTOR DECK a4. 

HIRE PURCHASE: Deposit £4/16/- and 12 months at £1/15/2 or 
Deposit £8 and 12 monthly payments of £1/9/4, 
@ TRUVOX MK. IV DECK (incorporating Precision Rev. Counter) £30/9/-. 
HIRE PURCHASE: Deposit £6/2/- and 12 st £2/4/8 or Deposic 
£10/3/4 and 12 monthly payments of £1/17/2. 

PORT TABLE CARRYING CASE (as illustrated) accommodates HF/TR3 

A and available for Truvox or Collaro Decks. £5, 

High Output ACOS CRYSTAL MICROPHONE £1/15)=. 

10 x 6in. P.M. LOUDSPEAKER £1/10/-, 

7 x 4in. P.M. LOUDSPEAKER 16/9 and 19/6. 

1,200fc. reels E.M.1. or SCOTCHBOY bag ei 
We have 2 special line good quality Plastic Tape, | 


STERN RADIO LTD. 


109 & 115 FLEET ST., LONDON, E.C.4 
FLEET STREET 


Telephone: S812/3/4 


January, 1959 WiIrELESS WORLD 127 


! ! TO MODERNISE YOUR OLD 


STERN’S FOR STEREO RADIOGRAM t | 


THE NEW 
ARMSTRONG 
< “ JUBILEE” 
OUR POPULAR MULLARD MAIN AMPLIFIERS ys nabiaanan 
ARE RECOMMENDED FOR USE WITH THE oe CHASSIS 
DULCI DUAL CHANNEL STEREO PREAMPLIFIERS [a price £30.9.0 


The “ STEREO The “STEREO { F (Plas 7/6 carr, & ina) 


EIGHT ” Two” monthe at B48. or Sepon brala and 
PREAMPLIFIER PREAMPLIFIER 19 moothe at @1/17/2. 


Messrs. Arme«trong have always been associated with very high class Kqui)ment 


Price £293 ¥ 2 - 0 Price £9 f 9 s 0 a is undoubtedly one of the Lest they have ever produced 


@ 6 watts push-pull output with negative feedback. 

(Carr. & ins. 5/- extra) (Carr. & ins. 5/- extra) @ 9 vaives and 2 diodes 

Pall FM band (87-108 me/s) plus Meciom and Long waves. 
Automatic Frequency Control on F.M. 

Adjustable Ferrite Rod Aerial on A.M. Bands. 

Tape Playback and Record Facilities. 

Two Compensated Pick-ap Inputs. 

Frequency Response 30-22,900 cps. +2 di. 

Separate Wide-Range Bass and Treble Controls. 

Output Impedance for 3, 7} and 15 ohms SPEAKERS 
Tuning Indicator. 

Provision for Booster Unit for Low Output Pick-ups. 

A Satinised Brass Dial Excutcheon and Veneered Facia Board are avarialie 
Size of Chassis 12in. x Sin. * Tin. bigh 


Both Preamplifiers can be supplied to correctly uperate with our very popular MULLARD “ 3-3 ° 
and “5-10 MAIN AMPLIFIERS (described on page 125). For Stereo reproduction TWO Main 
Amplifiers are necessary but for normal “ Hi-Fi ” reproduction the “ Stereo Eight " and the “ Btere< 
Two” are perfectly suitable to operate with ONE main Amplifier and the second main Amplifier 

an then be added at any time thus transforming a standard “ Hi-Fi " installation over to the Steren 


FULLY DESCRIPTIVE LEAFLETS ARK AVAILABLE. ENCLOSE 8.A.B. 


WE OFFER .. . ASSEMBLED and TESTED 


The “ Stereo Two ” with one “ 3-3 " MULLARD MAIN AMPLIFIER. . £17 0 0 


The “ Btereo Two ” with two“ 8-3" MULLARD MAIN AMPLIFIERS. . 


“awe y a roduction of max watts output and ie an £24 . 10 “ 0 THE DULCI MODEL HA 
The “ Stereo Two” with ove “5-10” MULLARD MAIN AMPLIFIEE €0Q 49. Q ee aati | ~~ yee 


‘ "we “5-10” MU A 4 Waveband Receiver Designed for 
The ‘‘ Stereo Two” with two “ 5-10" MULLARD MAIN AMPLIFIERS £31 10 0 doe ny ay 
Gram. 
The “ Stereo Eight “ with two “ 5-10" MULLARD MAIN AMPLIFIERS (Pius 7/6 carr & ine.). 
This provides for up to 20 watte Output.) £44 10 0 
f) The above (e) with one MULLARD “ 5-10" 


OTHER STEREO EQUIPMENT AVAILAB 
GRAM UNITS fitted with Stereo ye by, GARRARD, COLLARO, LENCO, B.8.R. 
These include Artochangers, Bingle cord yers necription Unite.) @ Covers Short, Medium, Long 1 P.M. Wavebands, 
STEREO CARTRIDGES and PICK-UPS by B.J., GARRARD COLLARO. LENCO, B.8.R @ Employs Full A.V.C. = 3 vor 3 or ay P.M. 
Please enclose 8.A.E. with any enquiry.) £12 12 0 @ The latest 7-valve line-up. “ Magic & Mi a rvd 
DULCI TWIN POWER AMPLIFIER 6.P.44 acens . “ . . > Bcolient Tene sange ep to 6 watte cuapet. 
HIRE PURCHASE REDUCED TERMS ARE AVAILABLE. 4 paar hoy egy rhe -~ ee 
. Le 


SPECIAL CASH ONLY OFFER!! |! ! RECORD PLAYERS !!| CAR BATTERY cHanceR 


A COMPLETE KM oF PARTs For omty £2.19.6 
This very attractive PORT- THE LATEST MODELS ARE IN STOCK WI charge 6 or 12 volt “< 24 om mt 
B Al ry yt MANY AT REDUCED PRICES !!! design incorporates Raitast Redistor and Puse aod we  euppt cupply 
4 complete with Metal Box container. EASY 
A nS DAD, Sr Reheat kee. AASEMBLY INSTRUCTIONS ARR INCLUDED. 


£8.7 A FEW CASH BARGAINS 


and 


The Amplt- THE DULCI MODEL H.4T/2 


B.3.R. MONARCH 
, COMBINED AM/FM TUNING UNIT 
noorpesating -. 2 UAS8 4-epeed mixer INCORPORATING OWN POWER SUPPLY 

moderu ie in Stock. Specifically @ for ration with H 
valves — — - Autochanger with Widelity Amplifiers aud of veer Miah pe ~- 
sepa an Long, Medium and Short Waveband t a 
TREBLE CON are Crystal Pick - Up VaviFM Transmissions. en 
TROIS. The Por where a complete self-powered “All Wave” Tuner is 
table Case will also seco:amodate £6. 19. ‘co 
almost any make of Antochanger and ie attractive! PRICE £24 19 0 
finished in Grey colour Rexme—WE ALSO SUPPL’ “4 wervtaceanca bd © (Pius 7/6 carr, & ine.) 
(a) The 2-Atage (plus Rectifier) AMPLIFIER | ag — = momma d-epeed _autochanger I ce deposit an set 1 toy —- : 
(b) m™ en aPEax CARING CASE. = CASE... pe v 8 Gate Cub . « © | A tally itinstrated leafiet ts available, please enclooe B.A. 
(ce) hin. ” 

arriage and insurance 4/- extra.) The latest COLLARO “ CONTINENTAL " 4-speed MIXER 


We also have » smaller PORTABLE CASE Ideal tor Recora | “"°™AE*T Studio “O” Pickup €8.45.0 | STERN'S MK II 
Players. PRICE ONLY £3/3/- (vlus carriage and ims.) | The COLLARO 4-speed Single Record Player, Studio ° 


. . Fm. 


THE NEW B.8.R. model UA1? is in Stock. Ad” PRED ” 
HOME CONSTRUCTORS ! ! | mixex svtocnancen £8 .19.6 


A RANGE OF “ EASY TO ASSEMBLE” pl he py ~~ “811 GR. SERREO ‘i7 6 
PREFABRICATED CABINETS 
B.S.R. Model TUS 4-epeed single record plaver, complete 


4 
Designed by the W.B. “STENTORIAN” COMPANY | with separate crystal pick-up....... I rates RD meg ey A 
for “ Hj-Fi * Loudspeaker systems or to accommodate high oa - . . 
quality equipment. The acoustically desigued Baas Retlex (This high output pick-up i« avuileble separately for EPA's 
Cabinets containing the very successful “ Stentorian “ 2£1/12/6.) ( 
Speakers give really first class reproduction and are weil 
recommended. Models are also available to accommodate 
tien ually Ampliiem, Preampliter, Tanne Unix | HIGH FIDELITY UNITS IN STOCK 
Record Players, etc. All models are very easily assembile:', 
in fact only a Screwdriver is required. The latest GARRARD TRANSCRIPTION MOTOR 
Fully illustrated leaflets are available inch A —- Bay amy es £28 


7 . 
specifiestions of the various STENTORI ah “Teo LOUD. 7* 
~ " The new GARRARD Mode! 4HF High Quality Single Sout 
SFRAREDA. Fase code 6.4.0 Player fitted with the latest T.P.A. 12 pick-up arm snd 


G.G* Crystal Cartridge oe - £19. 7. 10 


STERN RAD § oO be ioe tt Atted a the OM.C5 18 Wai al ae 


GARRARD Model TA/MK [1 Single Recor! Ployer fitted 


LIMITED wih Meh otoat Crystal Pe? BQ. 45, 


109 & 115 FLEET STREET Pras seminar a Pade: ie oe ol 
EN GARBARD AUTOCHANGERS AVAILABLE FROM STOCK 
LONDON, E.C.4 FLEET ST 50123 DOOM ra NTE: SE Ete. 
‘arriage and ineurance on exch above 5/- extra. ip 6/- extra). 


H 
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Best Buy 


PHILIPS RADIATION 
MONITOR Type !092C (not 
illustrated). A portable seif- 
contained instrument for mea- 
suring radio-activity, uses the 
Mullard MX-115 Geiger coun- 
ter tube, and is scaled 0-10 
milliRontgens per hour. Sup- 
plied complete with carrying 
haversack. BRAND NEW, 
boxed, £17/10/-. Carr. 5/- 
COME AND INSPECT our 
large assortment of radiation 
monitoring equipment, dose- 
meters, etc. We are selling 
these at prices which enable 
experimenters to acquire 


unusual apparatus very cheaply 


WireLeEss WorLp 


January, 1959 


at Britain’s 


ATOMS FOR PEACE ! 


COMMUNICATIONS RECEIVER B28, 
(MARCONI 


PRICE— ONLY £21. 


Later Model with Noise Suppressor £25 


Carriage England and Wales 30 


CRI00). 


Send S.A.E. for further de:a 


Contents 
Output transformer. Resistors 
screws, pilot lamps, drive cord, etc 
Post 4/6 


etc 


CR100 SPARES KITS. 


1S valves, 2 of USO, DH63, KT63, X66, and seven KTW6! 
Condensers, 


Potentiomete 
ALL BRAND NEW 


rs 


PK 


59/6. 


AVOMETER Modei D. 


D.C. Volts 


0 mV 


oO mV 
.¥ 


AC. 


Volts 


£s- 


WAVEMETER CLASS A, 
corresponding to Marconi 
TME-I. 
cision frequency measuring 
Kc/s to 30 


Mc/s with accuracy of | part 


instrument’s Pre- 


equipment, | 


in 106. Unused, and in new 
condition. May be inspected 


by appointment. £325. 


EXPORT OFFER. We 
have available a quantity of 
Petrol/Electric Generating 
Sets type PE-78-) & K. These 
12.5 KVA, and 
the output is either #20 v. 


are rated at 


or 240 v. at 60 c’s, single 
phase. These are BRAND 
NEW ex-U.S.A 
ment surplus, still in original 


Govern: 


export cases, complete with 


tools, running spares. and 


installation materials. Iilus- 
trated details will be sent 
to export houses, etc. upon 


request 
19-6 (P.&P.4/-) 


D.C. Current A.C. Current 
4 75m A 


SANGAMO WESTON MODEL E772 
ANALYSER £8-19-6 ( Corr. 4/6) 
D.C. Current 


A.C. and D.C. Volts 
v 


ov 
ooo \ 


Output Meter 


Supplied in neat black 


all batteries ami ine 
working order 


100 micr 


-Ar 


A.C. Current 
0.5 Amt 


atrying case, complete wi!! 
yrerhauled and in perfe 


GAMMA RADIATION 
MONITOR by Ediswan. 
200 micro-amp. meter, VX805 electro- 
ONLY 59/6. 


Centre 


Contains 


meter 
Post 3/6 


valve, etc 


Right. EKCO PORTABLE DOSE- 
RATE METER /|038A/B 
modern type rectangular 50 micro- 

CVX495_ electrometer 
Range 0-3 ROntgens per 


Contains 


amp. meter 
valve, etc 
In 


hour canvas 


BRAND NEW 


carrying case 
£6/19/6. Post 3/6 


January, 1959 WIRELESS WorRLD 129 


COLLINS TCS TRANSMITTERS bea wg oe 


Covers 1.5-12 Moja. (25-200 metres) in 3 bands. Complete with 7 valves: . and noise. For UX4, 
3 of 1246 Ose.: 1625 Buffer; 2 of 1625 PA; 1625 Mod. VFO or crystai "Octal, Loctal B7G. 
control, with 4 crystal positions. C/W or R/T. Meters for plate and aerial den 
| current. BRAND NEW internally and unused, but externally store | and ‘Acorn cypen. Portable = we jan 
| soiled. 27/196. Carr. 1bi-. carrying case 154x8xSjin. We. 13¢Ib. 
BRAND NEW. Complete with instruction 
| book and valve testing charts. For 117 v 
R.F. UNITS A.C. 10 gns. Carr. 7/6. Matching auto 
RF24. 20-30 Mcje. Bewitched prsitions transformer for 230 v A.C., 12/6. 
RF26. 50-65 Mc/s. Super slow-motion drive RA 
RF27. 65-80 Me/s. Super slow-motion drive / Tt CALIB TORS. “ Gives 
Unboxed, but as new condition Post 3/6 . c/s., 100 Ke/s. and 10 Ke/s. pips 
| [with or without modulation. Employs 
MORSE TRAINERS | [dual 1,000/100 Ke/s. crystal and multi- 
vibrator circuit, and three 12SC7 valves. 
Two independent valve oscillators (one with pitch control for one o Made by Canadian Marconi Co., origin- 
two operators to practice «mouliancously mF provision for creating ally for use with the Wireless Set No. 19. 
atmospherics.” In po plished mak case, 12) 10> Sin. Wt. i6ibs. Com- | [Operates from 12 v. 0.45 amps. L.T. 
plete with 2 walwes, leads, 2 keys, 7-way _ me terminal board circuit and 250 v.D c.H T In neat metal case 
dd inatructic bi 2 t s mes , 7 + Eietee TEs 
Pecese 96 — ut les batteries am! ae 12/6. Carr. 7 | 2x 44x 9tin, deep BRAND NEW. 
In original packing, complete with two 


MONITOR TYPE 61 lone: “ie 


3}in C.R. Tobe. AC. mains power pack. Very modern design. Ideal 
for conversion to euieieape full date eugutied: Condition as vew. MULLARD C. & R. BRIDGES. 0.! ohm 
£7196. Carr. 15). to 10 Megohms in 4 ranges; 10 pFd. to 
10 mFd. in 3 ranges; Calibrate. Open 
AMERICAN METERS. Triplett 100 microamp., 4in. meters, sealed as | Bridge. and °, range. For 100-250 v 
| multimeter, exactly as used in Combination Tester. BRAND NEW | Ac. mains. Tested and euaranteed 
ER: pe eral: a, a0 | €7/10/-. Post 3/6. 
SELENIUM BRIDGE RECTIFIERS. Triple microamp. din. aquare uu ante raled as « ut put meter | 
Funnel cooled. A.C. input 45 v. RMS. | gig “Post 1. Westinghouw 0-8 Milllome. DC Tuah mote, Gray, | | MEAVY DUTY SLIDER RESISTORS. 
D.C. output 30 v. 10 amps. BRAND | 2in. blank back scale. BRAND NEW Boxed. 8/6. Pow 1 ES 3 ohm. 10 amp., 12/6; 1.25 ohm. 20 amp.., 
E Boxed. 45/-. Post 3/6. 12/6; 0.4 ohm., 25 amp. 10/-. Post, any 
ADMIRA ORMERS MEGGERS type, 3/6. | ohm. 12 amp., 8/6. Post 2/-. 
Mi LTY HT TRANSFORM | | Bvershed & Vignoles “ Wee” Meegers, 500 volta mplete in leather ae 

Pri. 230 v. SO c/s. Secs. 620-550-375-0-| | | case, with leads AS NEW. £8196. Pee ie ee ee enna 
375-550-620 v. (620 and 550 v. 200 E. & V. Series 2 Megrers. 500 volis, 0-100 Megohms. In leather case ohm. 12 amp., 5/-; 1.61 ohm. centre tapped 

mi/amps., 375 v. 250 m/amps.), plus np va a Shan - 10 amp., 6/-. Post, either, 2/-. 

eo STERS. “ aly ene rat« vpe 1-0 Me 
two S v. 3 Amp. rectifier windings. Bas cee coeiakelt Guaiaiatte te leather. enee "er i96.| MOVING COIL PHONES. Fines: 
Total rating 278 VA. Upright meg. Post 4 quality Canadian, with chamois ear-muff: 
We. 25ib. Made 1953. BRAND NEW. and leather-covered headband. With lead 
Original boxes. 45/-. Carr. 5/- MINIATURE 373 IF STRIPS. For FM tuner described ip “ Practica! | and jack plug. Noise excluding and 
| Weratarn . a omplete ob Sat EFY1, 2 of arte end ot mee A tresh | supremely comfortable. 19/6. Post 2/6 
8 release enables us to offer these «nce again AND NE Complete 
SION fVorserinn) tolvahrenmea tee anand “on Pr instructions and circuit supplied free, 37/6 OK INVICTA LOUDSPEAKERS. Good 
% ra Post. either 26 | 

costing A.C./O.C. ence in selety. 200 ve | .. omer quality 10in unit Cenpedenee 3 ohms.) 


put. Output 230 v. 100 watts, 22/6. Post 2/6. HRO SENIOR MODELS pe eng 7 Sore’ lead and jack = 


DUAL PURPOSE TRANSFORMERS | | BRAND NEW. 39/6. Carr. 5/6 


Receshams). Oe) SByA00 %. Seen Bees | BENDIX MODULATOR POWER 
0-240 v. 1.5 amps., 5 v. 12.5 amps. 5 v. e: i ee et UNITS. Type MP-28-BA. for TA-12 


1.75 amps. idea! for ISOLATING TRANS- — transmitters. With 24 v. D.C. input 
- 0 ee eae gt 7 540 v. D.C. 450 m/a. output dynamotor 
watt lines , oil-fi : x x 6N7met Mic. Amp., 6F6met Driver and 
1O}in. high. We. 50lb. BRAND NEW. ‘ two 807 PP Modulators. Complete with 
£3/10/-. Carr. 10/- ‘ | Mic. Transf. and Mod. Transf. for modulating 

/6. 


INSTRUMENT — TRANSFORMERS: | iam | two parallel 607's. BRAND NEW 
| Slightly soiled 69/6. Carr. 7/6. 

230 v. A.C. input. Outputs 0-65-130-195 v. | . 
85 m/amps., 6.3 v. 5 amps., 6.3 v. 0.3 amps DYNAMOTORS. As used in the above 
Shrouded. Size 34x 34x 3¥in. high. 15/- apm «=6BRAND NEW. 32/6. Used 19/6. Wi 
post FREE i 13ib. Carr. 4/-. 

| i | Input 12 v. D.C. output 230 v. D.C. ar 
ARSED MAINS TRANSFORMERS. aint H 100 m/amps. American. 5} 34in. diam 
input 110-240 v. Output 345-0-345 v. : We. Sib. 32/6. Post FREE 


125 m/amps., 6.4 v., 4.5 amps., 5 v. 2 amps 
41x44 x Shin, high, We. I2ib, “Potted Compiere with valves, 9 | [Inoue 12 yr D.C, Output 230 v.50 cls 


Tag ends. RCA BRAND NEW. Boxed.| | genera: coverage plug-in corsets 50 Kc/s to 30 Mec/s., instruction A.C. at 135 watts. Fitted with 0-300 v. 
29/6, post 3/6 booklet, and circuit, but less external power supply unit. AC. in eneeer end slider resister 
TRANSFORMER BARGAIN Seamus Table models, as new condition, 21 GNS. Packing and car- | | ¢., voltage adjustment. in stout wooden 
0-200/250 tapped. Outputs 250-0-250 v. riage 22/- extra. Send S.A.E. for further details. | | carrying case with lid. Perfect working 
80 m/amps. 5 v. 2 amps.; 6.3 v. 4.5 amps. | — powen Sens, 1a: A.C. mains input. Tested, order. €9/19/6. Carr 10/6 
Upright mtg BRAND NEW. Boxed and in g condition + post 4/- 
- i RIISS RECEIVERS. Wich latest type 
parr eng for ONLY 16/6 4 Pace | super slow motion drive. In good condition 
- a | BARGAINS | and perfect wares, order, ne ae and 
HEAVY DUTY L.T. TRANSFOR-| | 4 ae Model “B" €7/19/6. Mode! 
MERS. (Gresham.) Latest type potted, Ral ; .% Fiesh Circ.. ecaled 0-100 " (covers ~~ BN and shipping bands) 
oil filled, Pri, 230 v. 50 c/s. Sec. 0-70-75- 100 Micrnamp. D.C. M/C 2}in. Flush Circ. anes. Carr. (either) 10/6. Send S.A.E 
80 v. 4 amps. Size 54 x 44x 6}in. high.] | | 100 Microamp. D.C. 4 Flush Cire., scaled * Megs.’ for details of sets and power units, or 3 
We. 19ibs. BRAND NEW. 42/6, carr. 5/-] | | | Milhamp MC i Plush Square. Fe/NFe, 1964 | for illustrated booklet. 
MARCONI! LOOP AERIAL type 696. 


t Milbemp. L © 1 Fiush Circ. Made 1954 

1ON T | Milliamp. CC. M/C Shin. Flush Cire 
NOSULATIO RANSTORENS. > A small, compact, enclosed loop. On 
swivel! mount with degree scale. BRAND 


j 1 Milliamp. Aan fin, Piush Cire Sealed 0-12 v 
Collins type 20 watts 807 to 807 8/6 each 200 Milliancp. . | Stim. Pinch Clrepiar 
NEW 69/6. Post 2/6. ‘deal for RIISS, 
etc. 


Post 1/6 I Amp. Thermocouple 2in. Projecting Circular 
FERRANTI TYPE, for Tx 36 etc., push- 1 Amp. Thermocouple 2hin. Flush Circular 
SIEMENS HS RELAYS. ——_ change- 
over, 1000-1000 ohms coi! rand new 


pull 807’s to plate and screen modulate | |’ 4? a ‘ Flush Square 

6VOLT VIBRATOR PACKS. HRO | 100 Volts AC ; Plash Circular 10/6. 

BRAND NEW. 25/-. Post FREE. WESTON 
VOLTMETERS 


15 Volts Plush Circemar 
type, 180 v. D.C., 65 m/amps. BRAND | | © Smperes e. 2 Plush Circular MARCONI! TF-340 OUTPUT METERS. 
Aes 
CHOKES. Parmeko 5 H. 200 m/amps | ° 
| $61. Oval range 
fica "Som inet. | CHARLES BRITAIN (Radio) LTD. ture 


sicesatvttet 


2 Br FASBSSIHAS + + OOVVWO]S 


3 


push-push 807's, ratio 2:1. Fully shrouded. | | au volts c. - : Flush Cireniar, Made 1955 

We. 6$ibs. 17/6. Post 2/6 200 Volta L. 2hin. Fluch Cireolar 

NEW. 29/6, post 3/6. Type PU2, 200 v METAL Sucrerrans. iw core 0 orien. BRAND NEW. 4olf Perfe-r working order €29/10- 

D.C. 100 mi/amps., with OZ4 rectifier. | i mA. SO. 5/6. SANGAMO. 
D.C. FSD | mia 


RESISTORS | 11 UPPER SAINT MARTIN'S LANE Sandie. thea 


Morgan “‘T’’ (4 watt) and “R" (1 watt). ONDON We ' for schools. Com- 
Latest types, all BRAND NEW 100 L ° C.2. TEMple Bor 0545 plete in super qual- 
assorted, 10/-, post 1/-. One Minute from Leicester Sq. Station (up Cranbourn St.) ty Ganves carrying 


case, with test 
CRYSTALS. 200 Kc/s. American GEC. Shop-Hours : 9-6 p.m. (9-1 p.m. Thursday). Open al! day Saturday aad tends 


prods 
(0 each 100 Ke's RCA bars, |5-. | mmm  SRAND NEW Goxed 27/6 Pow 2/6 


Se RE NEES te RI IE el RN RT 


CLYNE RADIO LTD. 


162, HOLLOWAY ROAD, LONDON, N.7 
and 18, TOTTENHAM ‘COURT ROAD, LONDON, W.1 


WireLess Wor_p 


h 6295/6/ 


MUSeum 5929/0095 


(50 yards only from Tottenham Court Road Tub 


All post orders and correspondence to 162, HOLLOWAY ROAD LONDON,WN.7 
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LOOK ! 


OUR NEW WELL- 
APPOINTED AND 
FULLY EQUIPPED 
HI-Fi DEMONSTRA- 
TION ROOM IS NOW 
OPEN AT 18, TOTTEN- 
HAM COURT ROAD. 
Continuous Demonstrations Daity 
WHY NOT PAY US A 
VisiT ? 


* STEREO & HI-Fi EQUIPMENT * 


A small selection from our comprehensive 


STEREO AMPLIFIERS 


1 
1 
lt 
1 


. 4 watts per channe 
EMPRESS §A4 STEREO AMP. 3} watts ah channe! 
AVANTIC SPAll AND CONTROL UN 

LEAK “ POINT ONE STEREO ” pre- lh 

LEAK STEREO 20 power amp 


AMPLIFIERS 
B.T.H. “ HI-FI " AMP. AND CONTROL UNIT 
LEAK POINT OWE PLUS PRE-AMP. and TLI2 PLUS 


11 
ARMSTRONG Al0 ME. Ul and PRE- 
ROGERS CADET and ya Um £17 1 
ROGERS JUNIOR and MK. 0 CONTROL UNIT 

SENIOR and SENIOR MK. I! CONTROL UNIT £41 1 
DULCI DPA.10 and PRE-AMPLIFIER £19 1 


GA4 
AVANTIC PL6-21 COMBINED PRE-AMP 
TUNERS 


STRONG FM.61 
HAT, AM FM, seif-powered 
| Bll, AM FM, seif-powered with Audio Pre 
ae -powered 
PAN FM.91, self-powered 
ERS FM, self powered 


STEREO CHASSIS 
EMPRESS 588 STEREO GRAM CHASSIS 


CHASSIS, AM/FM 
ARMSTRONG “ JUBILEE” ®% valves, push-pull 
ARMSTRONG AF106, 10 vaive, 10 watt, push-pull 
9 varve, 6 watt, push-pull 


ARMSTRONG PB409, 
DULG! H4PP, 8 vaive, 6 watt, push-pall 
STEREO SPECIALS §.T.1 STEREO 


A wonderful new stereo amplifier of very small 
rice specially suited to portable 
back 


£121 


£21 


oooooc“eooooo 


a2 0 


° 


-amp. 


AMP 
size and moderate 
Employs 2-ECLS2 
Volume controis 
Will fit New Style 
Purther det 


equipment 
ganged Tone and 

%. Size only 7 5 x Zhen 
Portabie Cabinet. Only £8, plus 3/6 ape 


quest 


ails on re 


8.7.2. PRINTED CIRCUIT STEREO AMPLIFIER 
made printed circuit stereo amplifier 
of superior quality Valve line-up: 2-4AQ5, 2-12AX7 and 1-EZ81 
Ganged volume, Kass and Treble Controls. Supplied mplete with 
two good-quality Sin. loudspeaker units, but less mains transformer 
All connections clearty marked. Size 4{ 10) x 3)in. high ONLY 
11 GHB. pins 3/6 P. & P. Note: Special mains transfor 

supplied for above at 16°6. Power requirements 250-0-2% 
ma. 6.3 y. at 1.5 ampe 


A beautifully 
ideal for portable equipment 


er can be 


BUILD A QUALITY TAPE RECORDER 
FOR ONLY 39 GNS. 


Myptising 
i Tape Trans- 


“pecial ready built amplifier 

§ = Gin, elliptical loud«apeaker 
Special de luxe Portable Cabi- 
net with gilt fittings 

Cotiaro Mike (or similar) 
1,200ft. spool recording tape 


TOTAL . 


OUR SPECIAL INCLUSIVE PRICE 
ONLY 39 GNS. if all items pur- 
chased together, plus 15/- C. & P 
= Puil assembly instryctions provided 
Note We shall be pleased 
ire the tape deck switches for 
va if you wish, at an extra charge 
Hear 
-corder at either of our bran 
r send stamp for further 
Terms available 


this wonderfu 
hes 


details 


LOUDSPEAKERS 
AND ENCLOSURES 
We stock all leading — in- 
cluding B.T.H., Wharfedale, W.B.. 
Goodman, etc., ete. Seguivies 

inv 


RECORD UNITS 
COLLARO AC 3/554. Three-sperds 


single record Player for AC mains 


with tarn- 
ver cry- 
stal pick- 


known bigh output “T" 
Strictly 
plus 3/6 


type head 
timited quantity at £5/19/¢ 
ap 


LATEST B.S.R. UAI2. Stereo 4-speed 
auto-changer anit complete with 
FUL-FI stereo cartridge for monacra 
or stereo records. Brand new and fully 
guaranteed. £12/12/- pius 3/6 P. @ P 
B.8.R. MONARCH. Mixer Autochanger 

in cream and gold £6/19/6, plus P. & P. 
36. Limited Stocks. 


THE LATEST COLLARO “CONQUEST” 
4-speed autochanger in cream with 
Studio “O” insert. £7/19/6, plus 
P& P. 346 


GARRARD RC. 121D MK. I 
STEREO MONAURAL 4-SPEED 
AUTO-CHANGER 


This is the very iatest unit by this 
famous manufacturer Supplied com- 
plete with GOS ping-in turnover crystal 
head and sapphire styli for 7% and L.P 
standard records. Brand new and fully 
guranteed Very limited stocks at 
ONLY £11/0/6, pins 5 Pr 6 Ff 
NOTE: The very latest Garrard L.P 
Stereo plug-in head for above unit can 
be supplied as an optional extra for 


0/1 ine. PLT Terme 
GARRARD 4HF 


A quality 4-speed single-record anit 
romplete with TPA! tranacriptior 
arm and GCS crystal pick-up Si ze 
space reqd.) 174 x 13} x 
board and 3)in below 


£19 7/10. Pine 36 Pla P 
GARRARD 4 8.P. 


This famous aingle-record 4-acpeed unit 
mplete with GC2 turr 
and sapphire «twill 
insited quantity 
guarantee Onty 


& fF 


wnty 
available 


Shin. above 


PRICE 


wer crvysta 


head available in 
Brand new and fully 


2619/6. 


pine 3/6 


stocks of Top Value equipment—llustrated leaflets on 


request 


TRANSCRIP TED N UN we 
GARRARD 301 
GOLDRING-LENCO 56 
COLLARO 4T200 


th 
od 
o 
~ 
So 
~ 
oow 


TAPE RECORDERS 
SOUND 333 
prong 555 
SOUND 777, less mik 
sruzz = MAGNETTE, ” battery/transistor 
GRUNDIG TK.20, with mike.... 
GRUNDIG TK.30, with mike 
TRUVOX R.1, with mike 
TRUVOX R.2 
TANRERG STEREO RECORDER 

TAPE DECKS 
COLLARO MK. IV TAPE TRANSCRIPTOR 
COLLARO MK. IV TAPE TRANSCRIPTOR, wired for 

use with Pre-Amplifier cote 
TROVOX MK. Ill 
TRUVOX MK. IV, with digital counter 
HARTING DULCI, with pre-amplifier 
TAPE AMPLI FIERS 

COLLARO PRE-AMPLIFIER, for use with TAPE 


lowed 
PRAOWHOOAIA 
ocoooooocoo 


o 


~ 
ABO 
eooco © 


JASON J5M 1 TAPE UNIT ; 
CABINETS 


To suit all types of equipment. Prices from 45/-. Send stamp for list. 


RECORD HOUSING “NORDYK” UNITS 


WE NOW STOCK THE FULL RANGE OF “ RECORD HOUSING 
CABINETS. These cabinets are renowned for their excellent qnality 
and superb finish Send for ilinetrated leaflet of complete range. 


EXTRA SPECIAL OFFER!! 
A small three-vaive PORTARLE RECORD-PLAYER AMPLIFIER 


mounted on baffle 12 x Tin. w 
High Flux FA nb 
Valve tine-nr ROCRS, ELA4 
EFS0. Incorporates 

and tretie controls 

$ watts Wilt amt 


AN ELECTRONIC ORGAN 
Many readers will be interested to hear 
that we are in the process of constructing 
the exceillcnt Electronic Organ designed 

Alan Douglas, M.LR.E 

The completed organ will 

view at our Holloway Road 
branch in due course (see later for 
nnouncement). For the benefit of all 
would-be constructors, all Components 
Keyboards, Chokes, etc., will be avail- 
made Your enquiries are 

Full constructional detail« 

» book form at 15% plus 


high edance pick-up 
me 5/126 Pie sh PaP 
wew STYLE CABINET 


ni shed tn two-tone Pawn and 
* 


Equipment 
x 185 x Shir 
ing handle 
396 Pp. @ P.} 
NOTE " both items pur- | 
chased together they will be 
supplied st a specia! inelustve 
oriee of R76 ctor 66 
Pap 


Our advantageous deterred terms are 
available on any single 
Your enquiries invited 


item over ¢5 


under 


if not stated, please add postage on orders 
Cash with order or C.O.D. 
(charges extra). 


él 


Open: Tottenham Court Road. 9 a.m. to 
6 p.m. Mon. to Fri., Sat. | p.m. 
Holloway Road: ? a.m. to 6 p.m. daily. 
Thurs. | p.m., Sat. 5.30 p.m 


JANUARY, 1959 


PORTABLE GRAM 
AMPLIFIERS 


RC1.A AMPLIFIER. A small high-quality 
«xramophone amplifier employing the latest 
reuitry and highty efficient miniature 
alves Very neat chassis finished hy, 
bronze stove enamel Size (overall) 
4x Sin. Valves, 6X5, BCLAY Output 
watts max. Controls, Volume, Tone 
On/Off. For use on AC mains 200/250 + 


Price £3/19/6 pilus 2/-. P. & P 


Sma PRINTED CIRCUIT 

valve high-gain amplifier for the 
smaller type of portable. E-npioys latest 
type ECLA? valve Further details on 
rest rice only §0/6 plus 2/-. P. & P 


RC3A A superior quality 3-valve am- 

plifier employing EZ80, ELS4 and BOCS3 

With separate base and treble controls 

Further details on request. Price £3/19/6 
“26. PL a P 


DECCA PORTABLE AMPLIFIER. As 
supplied in famous DECCAMATIC III. 
Comnlete with 


ECL&2 valve. + on 8iin. Only$ 
59/6 plus 2/6 p. & 

SPECIAL enamine 6. ae 
ye | loudspeaker 30/- 1 


anne ATTRACTIVE POI age ny b5 -—- 
INET in Red and White polka dot 

accommodating the above items L 
o— equipment, 75/-, plus 5/- 


NOTE. Groen’ wae =e 2 free if all above 
items purchased toget. 


MULLARD 32-3 HI-FI AMPLIFIER to 
Mullard spec. Assembied. tested. fully 
guaranteed 

- plus 36 P. & P Leaflet on 


H.G.P. 59 CRYSTAL INSERT. Complete 
with LP and STD Sapphire Styli. Brand 
new. 18 - pins 9d. P. & P. Suitabie for 
B.3.R. Monarch. etc 


WIRELESS WorLD 


N.B.—Al our T.R.F. circuits include 
“Max Q” 


Osmor 
* coils are supplied for our 
“ RAMBLER "’ Superhet Portable. 


TO BUILD YOURSELF 


ALL PARTS AVAILABLE SEPARATELY 


Ul] Instructi 
WE ARE THE EXPERTS IN THIS FIELD Bn. oe a pew 
P. itemised 


AND CARRY THE MOST COMPREHEN- | «< 


SIVE STOCKS IN THE COUNTRY atspecial & price list 
inclusive P. available 


(1) New Look ** RAMBLER "’ all dry s"het portable ... 
(2)*" Bm ~ ye ** Mains Unit (suitable for 


ies) 

(3) “ BECONOMY FOUR ** T.R.F. Mains Receiver 
(4) “ FAMILY FOUR " (our new T.R.F. Receiver) ... 
(5) “* SUPERIOR FOUR ” (four valve mains receiver) 
(6) GRAM Chassis 5-valve Superhet 
(7) T.S.L. F.M. Tuner fool powered) ... 
(8) Standard JASON F Tuner .... 
(9) Fringe area JASON * M. Tuner 
(10 JASON ‘ MERCURY" Switch tuned F.M. feeder 
(11) OSRAM 912 Printed circuit F.M. Tuner 
12) JASON “* ARGONAUT "’ AM/FM Chassis .... 
13) JASON “ ARGONAUT " AM/FM Tuner .... 
(14) F.M. Power pack (suitable for most tuners) . 
(15) R.C. 3/4 watt amplifier (with Bass, Middle and 

Treble controls) 
(16) 2-amp. Battery Charger 
(17) R.C. Transistor/Crystal Receiver (with “phones 
R.E.P. I-valve Battery Receiver 
** CRY-BABY " ALARM (Baby Alarm) 
** R.E.P. MINI-7 "’ Transistor Portable (see opp.).. 
© 510 Amplifier (printed ame Ulera 


TELETRON COMPANION * 

Circuit Portable “41 
TELETRON “‘ TRANSIDYNE "' Transistor Portable €11 
** DE-LUXE " Printed — homered a7 1 


Sg28 a 383855 


oy ty ACK 

ULLARD TYPE “‘C"* Tape pre-amp 
TAPE RECORDER (with Collaro M Mk. IV deck) . 
JASON J. 3-3 Stereo pre-amp. 
JASON J 4-4 Stereo pre-amp. 
be fonts oe also available assembled and tested :— 
@) oa R "' Mains Unit, €3/5/-; (7) T.S.L. F.M. Tuner, €13/15/-; (14) F.M. Power 
Pack, 52/6; (15) R.C. 3/4 wact Am jifier, £5/5/-; (16) 2-amp. Battery charger, 45/-; 
(19) \CRY-BABY " Alarm, 89/6; (21) Mullard 510, €12/12/-; instruction Books which 
contain full description, easy-to-follow practical wiring diagrams, sean ae: dia- 
grams, intemised price lists, etc., are supplied free of charge with all parcels but 
may be purchased separately if required. 
NOTE: (2) The “RAMBLER “Mains Unit is suitablefor use with MOST all-dry portables. 


SOSSSHSHE SF SEOSSSOS F406000C0050 


ae 


JASON J.T.V. TUNER 


ribed in September issue Hi-Fi News) 


ponents for building this long awaited | 
t vering 8-BBOC FM and BBC/ITV 
channe can be supplied ex stock, at a special | 
wsce of ONLY” $13.19,6 Fr. « P. 3 
includ valves and PRE-FABRICATED 
FRONT END TURRET. Incorporates built-in 
power sopplies, taning indicator and series noise 
M 


timiter on A 


Hi-Fi reprint containing complete description, | trolley-type cabinet is finished in polished | 5 
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together with itemised component price list 
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| instantly recognised as hemg ot learting | 2 
High Quality manufacturers’ stock, this | 
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MULLARD 510 HIGH-FIDELITY AMPLIFIER 


We are proud to be able to offer our printed | 


cireuit version of this excelient amplifier, with 
ULTRA-LINEAR PUSH-PULL output stage 


Peon CLYNE RADIO LTD. 


tor independent bass and treble Tone correction | 
to suit ali types of signal input. Will match 
all crystal or high impedance magnetic pick-up 
heads, F.M.. A.M. of A.M./P.M. tuners or tape 


recorder output. Al! required components of be«t 
quality to Mullasd Gpec. are offered ot 0 qpesigg 18 Tottenham Court Road London, W.! 


tice Book, costatsing ful eoaerections deta, || Se OVER 
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7.¥. TUBES. BRAND NEW. Available | TRANSISTORS 


ee ee oe ing oe SURPLUS—P.MLP 
l4in, Rectangular Tinted. Equis f-44 || RED SPOT ( Autio/Exy 


a2a;s 


£13/15 . 
I7in. Equiv. MW 43-49 f WHITE GFOT, & af ae - Mike 


TERMS AVAILABLE Carriage STANDARD rehepaive instruction 
Packing 15/-. FULL GUARANTER BRIMAR { liagra aly 

_— — ra A KS | ATP4 
WE CAN RECONDITION YOUR OLD MULLARD ne * (over 
CATHODE RAY TUBE AT THE FOLLOW. 0 
ING cee 


12in £10/10/-; idin. £12; 17m. 214 ind 
2a. £1710 . 
The tubes are re-qunned and recor ' om 
by a metbed appreved b& ’ K. rk ‘a NEWMARKET 
and fully guaranteed fora Var’ RSE 24 - - 
Your old tube must be torwarted tor recon vans RE . 39 - en 
@itioning. Carriage an! peckin Va Re BE ' -¢ = ‘ — 
AUDIO 162 Holl 

RELEASED: “INTERNATIONAL : ‘ ‘ olloway ‘Road, ‘London, N.7. 
RADIO TUBE oat shes 9 Bt emer PP ' ‘ and 
pg ae ge dats L i ln en D ' ~ abte 18 Tottenham Court Road, London, W.! 
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C.R.T. ISOLATION TRANSFORMERS 


For Cathode Rev Tubes Weving Heater/Cathode short 
cireuit and for C_R. Tubes with falling emission. 

voe A. Low Leakage windings. Optional Boost 25% 
and 60 Tapped mains primaries. 


Mains input 
2, 4, 6.3, 7.2, 10 and 19 volts 
50 Suitable for all Cathode Ray Tubes, 21 -. 
Tyve C. Low capsctty quality transformer tor ase with 
2 volt Tobes with falline emission. Mains inpat, Output 
2-2}-21-3 volts at 2 amos, 17/6 each. 


RESISTORS Ali preterred values. 20%, 
mec.. i w. 44.: 3 w., Se 
HIGH STABILITY. j w 

100 ohms to 10 meg. Ditto & 

5 watt 

10 watt WIRE-WOUND RESISTORS 

15 watt 25 obms—10,000 ohms 

15,000 obms—S0, (0 obms 5w., 1 9: 1Ow. 

WiRE-WOUND POTS. 3 WATT LAB. COLVERN, ETC 
Pre-set Min. T.V. Type Standard sive Pots. 2jin. 
Knurled Slotted knob . All 
Al) + aged 25 ohms to 30 

K., 3- 50 K., 

Ditto Carbon Track 60 x. 

to 2 Mec., 3 - . 

or TRANSFORMERS. Heavy A ae mA., 46. 

ratio push-oull, 7:6. Miniature 3V 

Push-pull 10 watts, 14/6 NULLARD. Per ” 

L.P. CHOKES 15 10H 6065 ma, '-. 10H $8 

10H 150 ma. 14'-. SH 250 ma. 1 


MAINS TRANSFORMERS 200950 v. A/ 
STANDARD 250-0-250, 80 mA., 6.3 ¥. , 
tapped 4 v. 40. Rectifier 6.3 v. 1 a. tapped, 5 

or4v.2a 

ditto 260-4-3 
MINIATURE, 200 v. 20 mA., 6.9 v. 1 a. 
MIDGET, 290 v. 45 mA., 63 v.28. . 
SMALL, 220-0-220, 50 mA., 6.8 v, 3 8. 
STANDARD. 250-0-250, 65 mA., 6.3 v. 3.58. 
HEATER TRANS. 42 4.15078 %ema 


10 obms yn 


ALADDIN FORMERS and cores. in. 84.; tin. 

0.3in. FORMERS co 8 and Cans rw. 2 fin. #9. * 
and fin. sq tin. Q/- same ee 

SLOW MOTION DRIVES. Epieyelic ratio 6 : 1, 2/3. 

TYANA. Mideest Soldering tron. 200/220 v. or 230/250 v., 

169. SOLON INSTRUMENT TRON. 25 w., o4 ~ 

MAINS DROPPERS. 3» l}in. Three Adj. Sliders, 3 amp. 

750 ohms, 43. 

LINE CORD 

per foot, 2 wav, Gd. ver foot. 3 wav, 7d. per 


CRYSTAL MIKE INSERT by Acos 6/6 
Precision engineered. Size a i x im. Bargain. 
ACOS CRYSTAL DESK MIKE, 43-2, «witehed. 35- 


1, Potted, 
Shin and Sin., 17 


ANS 1 
Li OUDSPEAKERS ? a. 3 OnM. 
in, « 4is 1 Tin. x 4in. Goodmans 21 
Bi 


15 ohm. Plessew 10 wt. with 


LF. TRANSFORMERS 7/6 pair 
465 kes. slag tuning ministure can 24 « 1 = Lin. 
Q and good band width. By Radio. Data 
Wearite M800 LF. Miniatore 465 kes. 19/6 pair. 
Wear'te 550 1F. Standard 465 ko’s. 126 pair. 


100 pt., So 
VALVE HOLDERS. 
Bi2ZA, CRT, 1/3. Eng 
MOULDED Mazda and Int. 


43 4-way, 1 p. 12-way. 
Wave change “ 


MORSE KEYS. rood quality. 2 6. 


GOLTOP TRANSISTORS 
Product of the Pye Group 
JUNCTION TYPE P.N.P. 
Complete Data Supplied 

AUDIO V.10/lSa suitable BF. V.6/R2 suitable for 
for high gain and low fre oscillators, frequency 
yuency amplifiers, and for changers and 1.F amplifiers, 
utput stages giving up to cut off frequency 3 Moe/s. 
250 milliwatts in avetage 


push pull, PRICE PRICE 24/- 
VI5‘10P up tp 10W., 20)- 


Power 


CONTINENTAL SIEMENS “NORA” 
AM-FM RADIOGRAM 3 Watt CHASSIS 
MADE IN WEST GERMANY 


LEAFLET 
S.A.E. 


1 5 gns. Carr. & insurance 5/- 

FM-VHEF 87 co 108 Mc/s. Interference Free 
Medium 185 to 588 m. Long 857 to 2140 m 
5 valves ECC85, ECHS8!, EF89, EABCSO 
EL95S, metal rectifier, isolated chassis, A.C 
100-250 v. 17 tuned circuits, A.V.C. and 
negative feedback, ferrite aerial. Tone and 
volume controls switching on-off, Med., Long, 
VHF, Pick-up. Dial 1! x 2in., colour brown 
figures gold. Chassis 124 x 6in. height 7}in 
Sockets for connections. Instruction manual 
indoor VHF dipole aerial 9/6. Feeder 300 ohm 
6d. yd. SPEAKERS: Sin 17/6, '0in. 25/- 
H.P. Dep. E8/1.\/- -nd e ehr monrh'y + £1 


1959 RADIOGRAM CHASSIS 
FINEST VALUE 


* GARRARD 4-8PEED RECORD * 
CHANGERS RC120,H MKII MODELS 
Brand new and fully guaranteed 12 mon‘hs. 
| AUDIO PERFECTION | 
Destensd to play » 16, 33, 0. ee Records 7in., 10in., 
Lichtweiett Xtai pick-up, O02 bead, two separate 


A styli, for 

Terms: 6 nantes pa ot 
EXCEPTIO NAL OPPORTU NITY 
COLLARO ‘4speed MODEL 4/564 Single 
Player, heavyweight turntable and lightweight 
Studio O Pick-up with turnover Xtal mounted 


on baseplate. Autostog fitted 
OUR PRICE” GENS. c....4). 
Amplifier Player Cabinets, 45/-. 


COLLARO 


* 
HIGH-FIDELITY oo) ~ agama 
Mixer Mode! RC456 


4-SPEEDS—i0 RECORDS 
With Studio “O" p 
BRAND NEW IN MAKER'S 3 BOXES 


OUR PRICE post free 


B.S.R. MONARCH UAS 4-SPEED 
AUTOMATIC RECORD CHANGERS 


Brand new and fully guarantee: 12 months. 
OUR PRICE £6-19-§ post free 


THE 


HIL-GAIN BAND 3 PRE-AMP. 
wil 


=_— od wow 
1 version same Prices. 


Volume Controls 


80 cx'sve Coaxial 
Semi-air spaced Potythens 


18 «ee, Plain. 


RADIOGRADE } yds. Od. 


CORED SOLDER 
PAXOL'N SHEET, tm. « 10m. , 6 


WINSTANT © Buik why - Eraser, 200/S0v A.C. 
For any m.ke and sive of tape. 


Jo KB/40 2.2 KV, Pine KB/40 
y pi-: K3/100 8 kV. 146. 


|AINS 60 mA §/-: RMB, 100 ma 
: RMS, 120 mA.. B/-: RM4. 250 © 275 mA. 16). 


VOLTAGES, K3/29 ° kv. 


4ASON F.M. TUNER COIL SET HP. cou aerial 
cot! Oscillator A. two Le. ‘transformer 10.7 Mo, 


Ditto 20 kV., @ "100 ot 0 $00 pt 
500 ¥. .001 to mh 
3,880 5 940.1 mld 6.0 %. 
SILVER MICA MICA CONDENSERS.” 
400 pt. to 3,000 of. 1/3. 
TOLERANCE (+ pt. to 47 pt 


1% new ele LEGTRR shit ie 


eure Sone 


We have no connection with any other firm. Please address all Mail Orders correctly as below. 


RADIO COMPONENT SPECIALIST 


S.R, Sen. Selhurs: 


TEL. THO 1665. Buses 133 or 68 pass door 


337 WHITEHORSE RD., WEST CROYDON 


OPEN ALL DAY—(Woed. 1 p.m.) 
P. & P. t/-, €2 orders post free. C.0.D. Service 1/6 


Catalogue 60. 
(Export C.W.0. pos’ extra, no H.P.) 
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I7in. Equiv. MW 43-69 9! WHITE SPOT. R pt 


TERMS AVAILABLE Carriage i STANDARD 
Packing 15/-. FULA., GUARANTEE BRIMAR 


_ ea Weight apor th 7 tere 

WE CAN RECONDITION YOUR OLD MULLARD Dimensions (overall). &in 10ir 17in.| Uses stands 120 ALT 
CATHODE RAY TUBE AT THE FOLLOW- ‘ ‘ UNREPEATABLE at 99 @ plo: 76 C. & P. te e4 Compte with 
ING PRICES: Batteries not supplie 


and t-von L.T 

full pe rating 
om Batteries not enpplied 

12m. £10/10/-; l4in. 212; 17in. £14 -e 

2lin. £1710-. Oo 

The tubes are re-gunned and recond om 

by a method approved by ¢ t i NEWMARKET 
y t RF pt 


and fully guaranteed for a 
Your old tube must be. forwarded tor recon- 
ditioning. Carriage and packing | 


162 Holl 
JUST RELEASED: “INTERNATIONAL v A olloway Road, Landon, N.7. 
RADIO TUBE ENCYCLOPAFDIA.” i wer and 

pias Raghch. G3 pt = s Pa P. ‘ALL POs 18 Tottenham Court Road, London, W.! 
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E.R.1. ISOLATION. TRANSFORMERS 


For Cathode Rey Tubes eving Heater/Cathode short 
cireuit and for C_R. Tubes with talling emission. 
Optional 


Low Leakage windings. 
Tapped mains a 


each with 
126 each Panel and 
126 each Solder Tags 
12 
Multi Output 
2, 4, 6.2, 7.2, 10 and 12 volts. Ovtions! boost 25° and 
50 Suitable for all Cethode Ray Tubes, 21)-. 
Tyve C. Low capscrty quality transformer for use with 
2 volt Tubes with talline emission. Mains input. Output 
2-2}-21-3 volts at 2amns. 17/6 each. 


RESISTORS. All weaned values. 20°, 10 ohms to 10 

" tw., 44:1 mM be. 84.; 2 w., li-. 

i w.. + 2i-. Al) prelerred values 

., Od. 10%, 64. 

13 

WIRE-WOUND RESISTORS 16 

25 ohms— 10,000 ohms ~ 

50,0 obms 5w., 1/9: 10w. 3 

3 WATT LAB. COLVERN, ETC 

Standard size Pots., 2jin. 
Spindle High Grade. 

Velues 4 ohms to 50 K.. 


mec... 2 Ww 
HIGH STABILITY 
100 ohms to 10 meg. Ditto Pt 


15,C00 obms 
WIRE-WOUND POTS. 
Pre-set Min. T.V. Type 
Knurled Slotted knob. 
All values 25 om to 30 
3- ea. 
Ditto Carbon Track “50 Pa 
to 2 Mec., 3- 
oP TRANSFORMERS. Heavy Du a 
ratio push-pull, 7/6. Miniature 3V4, .4 
Pusb-pull 10 watts, 15/6. MULLARD ‘pio 6k or 8k 
L.P. CHOKES 15 10H 6065 ma., 5/-. 10H 85 ma., 
10H 150 ma. 14’-. 5H 260 ma. 16/6. 


MAINS TRANSFORMERS 200/950 v. A.C. 
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. La tapped, 5 v. 


HEATER TRANS 


ALADDIN PORMERS in, 84.: # 04. 
0.3in. FORMERS 30878 and Cams TVL2. tin. 89. = tin. 
a fin 


42. lis. 


LINE CORD 
per foot. 2 wav, 6d. ver foot. 3 wav, 7d. per 


CRYSTAL MIKE INSERT by Acos s 


Precision engineered. ys -~ i x in. Bargain. 
ACOS CRYSTAL DESK MIK 83-2, ewitehed. 35/- 


MIRE TRANS 3 
LOUDSPEAKERS ‘Pe. 3 OuM. 
in. x 4in. Rola, 18/-. 7 
lin. x Gin. R.A. 27/6. 
6tin. Rola 18/6. 
4in. HI-FI TWEETERS, 25/-. > 
12in. Baker 15 wt. 3 obm. and 15 ohm models 108 
12in 


16 ohm. Plessev 10 wt. with Tweeter, 
1.F. TRANSFORMERS 7/6 pair 
Higb 
supplied. 


465 ko’s. slug tuning ministure can 24 x 1 x lin. 
Q and good band width. By Pye Radio. Data sheet 


Wearite M800 LF, Miniature 465 ke/s. 12/6 pair. 

Wear'te 550 1.F. Standard 465 ke’s. 12'6 pair. 

ee 

CEYSTAL DIODE G.E. me 2)-. GEX34, 4/-. 40 Circuits, 3/-. 

H.R. HEADPHO! 4,000 ohms, brand new. pair. 
CLEANER Fiuid, squirt spouz, 4/ 

TWIN GANG a 


spindle 
2 p. 6-way, 4 p. 2-way, 4 o See" jong pred sees 
3 p. 4-way, 1 P, 12-way, lo ar 


3 wafer 1G 4 waler 196: 5 wafer 23/-; ie ae 
TOGGLE SWITCHE: > Bi: DP. 3/6; DPD. \ 
MORSE KEYS. — aie 2 6. 

GOLTOP TRANSISTORS 

Product of the Pye Group 
JUNCTION TYPE P.N.P. 
Complete Data Supplied 
AUDIO V.10/lSa suitable R.F. V.6/R2 suitable for 
for high gain and low fre oscillators, frequency 
quency amplifiers, and for changers and I.F amplifiers, 
atput stages giving up to cut off frequency 3 Mc/s. 
liwatts In loa average. 
PRICE 15 


all prick 24/= 


CONTINENTAL SIEMENS “NORA™ 
AM-FM RADIOGRAM 3 Watt CHASSIS 
MADE IN WEST GERMANY 


LEAFLET 
S.A.E. 


1 5 gns. Carr. & weg 


FM-VHF 87 to 108 Mc/s. 'nterference Free 
Medium 185 to 588 m. Long 857 to 2140 m. 
5 valves ECC85S, ECHS8i, EF89, EABC8O 
EL95, metal rectifier, isolated chassis, A.C. 
100-250 v. 17 tuned circuits, A.V.C. and 
negative feedback, ferrite aerial. Tone and 
volume controls switching on-off, Med., Long, 
VHF, Pick-up. Dial I! x 2in., colour brown 
figures gold. Chassis 12} x 6in. height 7}in. 
Sockets for connections. Instruction manual 
indoor VHF dipole aerial 9/6. Feeder 300 ohm 
6d. yd. SPEAKERS: Bin 17/6, '0in. 25/- 
H.P. Dep. €8/1.\/- -nd e eht monrh'vy + él 


1959 RADIOGRAM CHASSIS 
FINEST VALUE 


Knobs, Walnut or Ivory, 
isolated 


Chassis trom mains. 
£9.10.0 oanse 


* GARR oy rn CoE ~~ 
CHANGERS RC120/H MKII MODELS 
Brand new and fully cuaranteed 12 mon‘hs. 

| AUDIO PERFECTION } 


Denened to play 16, 33," 33, 45, 78 r.p.m. Records 7in., 10in., 
my yp — ON ees 
. for Standard and 


csovhire St 
OUR PRICE £10.15.0 each, Post Pree. 


Terms: - and 6 monthiy payments ot 


EXCEPTIONAL OPPORTUNITY 
COLLARO 4speed MODEL 4/564 Single 
Player, heavyweight turntable and lightweight 
Studio O Pick-up with turnover Xtal mounted 


on baseplate. Autostop fitted. 
OurR PRICE” 6gns. Carr.4/- 
Amplifier Player Cabinets, 45/-. 


LARO * 
HIGH-FIDELITY. AUTOCHANGER 
jixer Mode! RC456 
4-SPEEDS—i0 > oe 

With Studio “O” pick 
BRAND NEW IN MAKER'S BOXES 


OUR PRICE post free 


B.S.R. MONARCH UAS 4-SPEED 
AUTOMATIC RECORD CHANGERS 


Brand new and tully guarantee: 12 months. 
OUR PRICE £6-19-§ post free 


Power V1510P up tp 10W., 20/-. 


Voluine Controls | 80 <; 


HI-GAIN BAND 3 PRE-AMP. 


THE 
Cascode circuit using Valve ECC8. 


Complete kit 29/6 less power; or 49/6 
with power pack kit. Plans only 6d. 
Also Band | version same Prices. 


80 ciisve Coaxial 


nny @Quauity 
"RSP ACED ‘ 


CORED RADIOGRADE ; i h. 2" 
PAXOL'N SHEET. Sr. « 10m.. 1:6 ‘On TR 


oa 6 PURETONE “ye TAPE 
+200 ft. Paper tape 


INSTANT ” Bulk Tape Eraser, 200/50v A.C. 
For any m.ke and size of tape. 


: K3/40 2.2 kV. Jy eae 
K3/100 8 KV, 14/6 


5i-: RM, 100 ma. 
3 


SENTERCEL $ 
VOLTAGES. K3/25 ? kV., 
3.6 kV, 7G: K3'50 v. 4 & pie: 
50 o.p.s. Voltage 30% of above. 


. 3/6. 
ALS. at 8/9: M. aod L. 12/6. 
-~ oar EF 

TASON £.M. TUNER COIL SET. .F. coil. aerial 
coil, Oscillator col, two LF. 7 taeteaen 10.7 
Detecto transformer 


Mallard 2-3 quality Amplifier Ready built, 


Ditto 20 kV., ay i a oe 
asd pa 8 mid S000 2. 86: 001, 
CERAMIC CONDS. 500 9 


- | 64+ 120/250 
ee 100+ 200/278. ie 
<i 


16\B 780 


We have no connection with any other firm. Please address ali Mail Orders correctly as below. 


RADIO COMPONENT SPECIALIST 


S.R. Sen, Sethurst 


TEL. THO 1665. Buses 133 or 68 pass door 


P. & P. I/-, €2 orders post free. 


337 WHITEHORSE RD., WEST CROYDON 


OPEN ALL DAY—(Wed. 1 p.m.) 
C.0.D. Service 1/6. 


Catalogue 60. 
(Export C.W.O. pos’ extra, no H.P.) 


WIRELESS WorLD 


JANUARY, 1959 


RECORD Save 
lacking, cab- 
x Wt x 
Stin. deep. in 2-tone 
leatherette. Vil! 
take a 8B.S.R. 
Monarch 4 speed 
autochanger and 
6$in. round speak- 
er. Carr. and Ins. 


RECORD PLAY- 
ER CABINET 
79/6. Stylish cabinet 
by famous manu- 
facturer. Cloth cov- 
ered in contrasting 
colours (red and 
grey). Grilled front 
controls panel. Size 
iS x 19 x 8SBin. 
deep. Beautifully made. A cabinet you can 
really be proud of. Takes 4 speed B.S.R. Auto- 
changer. 6jin. round or elliptical speaker. 
‘com for any amplifier of your own choice. 
Carr. and ins. 4/6. 


RECORD PLAYER 
CABINET 69/6. _ 
beautifully styled cabinet. 
Made by a famous manu- 
facturer. In polka dot grey 
cloth with clipped lid and 
carrying handle. i 
16 x 144 x Bhin. 

deep. VVill take 

a B.S.R. Monarch 

4 speed Auto- 

changer and 4 x 

Tin. elliptical 

speaker and most 

of the modern 

portable ampli- 

fiers. Carr. & ins. 

4/6. 


EXTENSION 
SPEAKERS 19/9 


Polished wood cabinet of 

attractive appearance. Fit- 

ted with Bin. P.M. speaker, 

W.8B. or Goodmans of the 

highest quality. Standard matching to any 
receiver (2-5 ohms). Switch and flex included 
Ins. & Carr, 3/6. 


Ideal for Stereophonic Sound: Bin. P.M. 
Speakers 8/9. With O.P. Transformer fitted 
10j-. 6hin. P..M. Speakers 12/6. Postage 2/9 
4 x Tin. elliptical speakers 19/6. 


BAKELITE CABINETS 9/9 


a 


Brand new. Colour brown 
Attractive design. Size 
12in. xX Tin. x Stin. Ideal 
for small receivers, con- 
vertors, etc P.& P. 3/9 


STURDY CASE 
== 12/6 


84 x 7} x hin 
deep. Covered 
in burgundy 
and grey wash- 


able 
Strong 
hinges and 
handie. Ideal 
for Portable Radio Chassis or Transistor set 
be adapted as a Record carrying case to 
hold eighteen 7in. long-playing records. P. & P. 
2/6. 


rexine 
clasp, 


MOTOR BOARDS 2/6. 
changers. P.& P 1/3. 


For 4-speed Auto- 


COLLARO 4 SPEED 
AUTOCHANGERS £7.19.6 


Incorporating auto and manua contro com- 
plete with studio crysta! p.u. and sapphire 
stylus. Also other makes at similar prices 
P. & P. & ins. 5/6 


B.S.R. MONARCH 4 SPEED AUTO.- 
CHANGERS. £6/19/6. incorporating auto and 
manual control complete with turnover crystal 
p.u. and sapphire stylus. P.P. & ins. 5/6. 


AMPLIFIERS 
12 MONTHS’ GUARANTEE 


PORTABLE 
AMPLIFIER 
MARK D.|1. 59/6 


Brand new. Latest design with printed circuit 
Dimensions 7 x 2} x Sin. A.C. only. Mains 
isolated. 2-3 watts output. Incorporating 
ELS4 as high gain output valve. Volume and 
tone controls. Knobs 2/6 extra. P. & P. 3/6 


PORTABLE AMPLIFIER MARK D.2. 79/6. 


Printed circuit. Latest design. Dimensions 
7 x 24 x Sin. A.C. only. Mains isolated 3-4 
watts output. Incorporating the latest ECL82 
triode pentode output vaive giving higher 
undistorted output. Volume and tone controls. 
Knobs 2/6 extra. P. & P. 3/6 


PORTABLE AMPLIFIER MARK D.3. 89/6. 


De luxe model. Printed circuit. Latest design 
Dimensions 7 x 24 x Sin. A.C. only. Mains 
isolated 3-4 watts output. Incorporating the 
latest ECL82 triode pentode output valve giving 
higher undistorted output. Volume, treble and 
bass controls. Knobs 3/6 extra. P. & P. 3/6 


PORTABLE 
AMPLIFIER 
MARK D.4. 69/6 


Brand new. By famous 
manufscturer. Especially 
built for portable record 
players. Dimensions: 
44 x 34 x 4in. A.C. only. 
high gain output valve, 
Volume and tone controls. 
P. & P. 3/6. 


2 valves—EL84 as 
EZ80 as rectifier 
Knobs 2/6 extra 


STEREOPHONIC AMPLIFIER £7/19/6. 


12 months’ guarantee. Beautifully made for 
portable stereophonic record players. Latest 
design with printed circuit. Dimensions 3 

Si x 92in A.C. only. Mains isolated. Twin 
amplifiers each side giving 3-4 watts output 
incorporating ECL82 triode pentode vaive. Full! 
tone, volume and balance controls. Complete 
and ready to fit. Knobs 3/6 per set extra 
P.P. & ins. 4/6. 


RECORD PLAYER CABI- 
NET. 59/6. A well designed 
cabinet in brown leatherette 
Strong clip fasteners, easy 
carrying handle. Takes B.S.R 
Monarch and space 

for a 4 x Tin. 

elliptical speaker. 

Can be made up 

into an ideal Re- 

cord Player. Size 

16 x 14) x Bhin. 

deep. Carr. & Ins 

4/6 


RECORD 
PLAYER 
CABINET 
49/6. A prac- 
tical cabinet, 
nicely designed, 
cloth covered 
two-tone 
(brown and 
coffee). Size: 
1S x 17 x Bin. 
deep. Takes 
B.S.R. 4 speed 
autochanger and 
6tin. round or 
elliptical speaker? 
Carr. & Ins. 4/6 
RECORD 
PLAYER 


CABINET 
39/6 


Latest contem- 

porary style rexine 

covered cabinet in 

two tone colour scheme. Hinged clipped lid, 
carrying handle. Space available for all modern 
amplifiers and autochangers etc. Size: 19} x 
St x Yin. Carr. & Ins. 4/6. 


Many other types of beautifully designed 
cabinets in stock at similar prices to the 
above. 


TELEVOX TELEPHONE AMPLIFIER 89/6 


Invaluable in a noisy office or workshop. 
3 valves UY41, UF41, UL4I. 3in. speaker and a 
suction type vibration microphone. A.C./D.C. 
Size of amplifier 7 x |! x 3in. Fits any type of 
G.P.O. telephone. P.P. & Ins. 4/6. 


RECORD 
PRESENTA- 


Beautifully made, 
strong modern 
cases covered in 
hardwearing wash- 
able rexine or lea- 
therette. Choice 
==» Of many colours— 
please state preference. Hinged top for easy 
access to records. Plated clip fasteners. Quick 
reference number index. Carry all your re- 
cords, including very expensive long players, 
safely to parties and record sessions. 
Record Size No.of records 
held 
12in. 40 
12in. 25 
Tin. 40 
Tin. 25 
P.P. & Ins. 2/6. 


BARGAINS FOR RECORD 
PLAYER ENTHUSIASTS 


From DUKE & CO. 
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ar ee CHASSIS, TUBE & SPEAKER 
/ 19/6. 

As above with I4in. Rectangular Tube. 12 
months guarantee on Tube, 3 months guarantee 
on chassis and valves. Chassis with Tube and 
Speaker (less valves) £15/19/6. With all vaives 
£21/19/6. Complete and working with Turret 
Tuner £24/9/6. ins. Carr. (incl. Tube) 25/-. 


4 eee 12in. PLESSEY T.V. CHASSIS 


This is a real bargain for anyone wanting to make 
up their own T.V. at a very low cost. Easily 
modified to take a larger Tube and simply 
adapted for a 12 channel Turret Tuner. A 
chassis in one unit, believed working. Less 
Tube, valves, speaker and scanning coils (all 
can be supplied as extras). Circuit diagram 
available at 3/6 or FREE with order. Carr & 
Ins. 10/6. 

12in. T.V. CHASSIS 29/6 

Complete chassis by famous manufacturer. 
R.F. E.H.T. unit included. Easily fitted to table 
or console model, owing to this chassis being in 
three separate units (power, s/vision strip, 
t/base interconnected). This chassis is less valves 
and tube. Speaker Free. 1.F.'s 16-19.5 Mc/s. 
vision. Channels |—5 easily converted to |.T.A. 
by use of a Turret Tuner. Drawings available 
at 2/6 or FREE with order. ins. Carr. 10/6. 
12in. Tube available at £6 plus Ins. Carr. 15/6. 
12 CHANNEL TURRET TUNER €6/17/6 
Supplied with two channels (Band | and Band 
it) 1.F."s 9.5—11.5 Mc/s. 13-15 Mc/s vision. 
Fiat to .25 db. over range. Power supply 
required:—200 H.T. 6.3 v. L.T. Combined 
aerial input. Parallel heaters. (2 valves included.) 
Extra channels 7/6, post FREE. 


I7’ T.V. CHASSIS, TUBE & 


SPEAKER £19.19.6 


17in. Rectangular Tube on modified chassis. Supplied a 
single channel chassis covering B.8.C. channels 1-5, or, 
incorporatin, 
at our speci: to chassis purchasers 

.) any Pehenesle {BBC and LTA). Extra channels can be 


fo oe Tuner which can be added as an extra, 
of 50/- giving choice 


supplied at 7/6 each. Chassis size 12 x | 
known 


less valves. _ Similar chassis are used by we’ 
of their stability and reliability. 
With Tube and Speaker £19/19/6. With all valves 
Complete and working with Turret 
a months guarantee on the 
warantee o} the valves and 

Ins. ay dad. Tube) 25/-. 


SOLO SOLDERING TOOL [2/6 


including a 20ft. 
reel of Ersin 60/40 solder and spare parts. it 


use and cannot burn. In light metal case with 
full instructions for use. Post 2/9. 


REGETTERED IMPROVED 
VACUUM T.V. TUBES. 


17” £7.10.0; 14” £5.10.0 


12 months 
guarantee 


Our 12 months guarantee 
hearted confidence in the 


and have done so for the past 7 years. spe pe 
Renters and Retailers who are thoroughly satisfied with our 


10 days money back guarantee. 
9in., 10in., 14in., 
£6. Three months 
I4in. Rectangular 


1Sin., and 16in. Round Tubes. Our special 
uarantee on Round Tubes. Ins. Carr. 15/6. 
-V. Tubes with burns 30/-. ideal as a standby or for cesting purposes. Carriage !0/-. 


offer of these sizes £5. 12in. T.V. Tubes 


EXPRESS DESPATCH SERVICE. Please ‘phone to confirm Tube in stock. Send Telegraph 


Money Order. Tube despatched 


ger Train same day. 


T.V. AERIALS 25/6. For all 1.T.A. channels. 
Outdoor or loft. 3 elements. P. & P. 2/6. 
AERIALS 15/9. 8.B.C. indoor type. Folded 
dipole with !2ft. Co-ax cable fitted. Post 1/9. 
T.V. AERIALS 7/9. For all channels. Complete 
with co-ax cable For use indoors or in the loft. 
Postage 1/3. 


ELECTRIC CONVECTOR HEATER 99/6 
Even if your local council 
have not yet taken action, 
don't be a SMOG offender, 
With our Electric Convec- 
tor Heaters you will make 
neither your home nor 
the air dirty. And they are 
80 economical to run too! 
A.C.JD.C. switched for | 
or kw. Illuminated 

rille. Size 26in. x 18in. x 
Hin. deep. ins. Carr. 10/6. 


SUPER CHASSIS 
99/6 


5 valve superhet chas- 
sis including 8in. P.M. 
speaker and valves. 
Four control knobs 
(tone, volume, tuning 
w/change switch). Four 
w/bands with position 
for gram p.u. and extension speaker, A.C. 
inc. Carr. 5/6. 


IDEAL CHASSIS 39/6 
5 valve superhet. A.C. Radio or Radiogram 
chassis. 3 wave bands and gram switched. 
Bin. P.M. Speaker included. Set of valves 
45/9 extra. Chassis size 194 x 7} x 9in. Carr. 5/6. 
TIMEBASE 4/9 

Containing scanning coils focus unit, line trans- 
former etc. Less valves. Drawings free with 
order. P. & P. oe 
SOLDER REELS 
60-40 3 core Ersin. 
Solo Tool. Post 4d. 


INSULATING TAPE 1/6. Finest quality. 


On plastic spools 
for 1/6. Will fit the 


MAINS TRANSFORMERS 
DROP THROUGH TYPE 12/9 


.J amp., 4 volt centre tapped at 1.5 amp. Primary 
volt. 50 cycles. P. & P. 3/9. 


DROP THROUGH TYPE 12/9 
350-0-350 volts at 250 mA., 6.3 volt at 5 amp., 
4 volt at 4 amp., ne ky 4 volt centre 


250 voits. 


MAINS AUTO 12/6 

0-205-225-245 volts at 300 mA. Isolated 
of 6.3 volt at 2-6 amp. 6.3 volt at 3-6 amp. 
volt at 1-4 amp. P. & P. 3/9. 


O.P. TRANS. 1/3 


Standard size 2-5 ohms. Post I/-. 20 for él. 
P. & P. 5/6. 


75ft. x tin. in sealed metal container. Post 
on | tin Post on 6 tins 2/-. 

CO-AX CABLE éd. > 
Good quality Ly AY any length. 
yards. 45/- per 100 yards. Post 3 


depres 


SOUND/VISION & LF. STRIP 25/6. 
Plessey. Tested. I.F.’s 10.5 Mc/s sound. 14 
Mc/s vision. 8 valve holders. Less valves. Size 
8, x 5 x 4hin. Circuit incl. The Tuner unit 
plugs directly into this chassis. P. & P. 2/6. 


SOUND/VISION & LF. STRIP 

Salvaged. Complete sound and vision 
8 valve holders, Less vaives. |.F."s 16-19 
=o * a x 44in. Drawings free with order. 
P. . 2/6. 


SOUND/VISION & LF. STRIP 10/6. 
|) Salvaged. Superhet. 8 valve holders. Less 
vaives. 1.F.'s 7.25 Mc/ssound. 10.75 Mc/s vision. 
Vision complete from input up to yy te oy 
wy: sree from input to A.F. x 


— 


POWER PACK & AMPLIFIER 29/6 

R.F. E.H.T. Not Tested. Amplifier stage 6V6 
with O.P. transformer. 3 ohms 

Smoothed H.T. 350 volt at 250 mA. 


HEATER 
TRANSFORMER 12/9 


12 vole at 4 amp. 0-200-250 
volts primary. P. & P. 1/9. 


Z vote ati amp. primary 4 volt secondary. 
P.& P. 1/9. 


Drawings free with . ins. Carr. 5/6. 


POWER PACK AND AMPLIFIER 19/6 
Tested. Output stage 6V6 with O.P. 

(3 ohms) choke. Smoothed H.T. 350 v. at 250 

mA. 6.3 v. at Samp. 22 v. at 3 amp., 6.3 v. at 

4 amp. and ‘Sie. v. centre tapped. valves. 


POWER PACK AND —— 19/6 
PEN4S. O.P. choke. 


Output ae 

Smoothed H.T. 325 v. at 250 mA. 4-2 at 5 amp. 

6.3 v. at 5 amp., 4 v. at 5 amp. centre tapped. 

Valve base for rectifier, octal or 4 pin. Output 
Less vaives. 


GANG CONDENSERS 1/9. Salvage guar- 
anteed. m= ew 0003. tested 
and guaranteed. P. & P. 1/3. 


— aa — 


000s (S80 ph) All tested and [aaron 


Par. 1/3. 
Gases Conemeas f.). All 
Te came ae | eave, 0s 
pan ery we 4 6or8 
vir Athor FM saline 
Size 125 x 74 x 2jin. P. BP. 


1/9. 


DUKE & C 


Closed Thursday ! p.m. Open ALL DAY SATURDAY. 
= (Dept. C.1.), 621/3, ROMFORD ROAD, MANOR PARK, E.12. 
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WIRELESS SET No. 46 HOOVER ROTARY WIRELESS SET No. 19 
A portable B.T. and M.C.W. sender-receiver for ftre- TRANSFORMERS Mk. iil 
and 


i2y. tput, 600v Two tranemitter-recelvers and an intercom amplifier 
output «¢ 65m4 in one case. “ A” Set covers 2 to 8 Mo/s. in two switch 
or Gv. tmput, oma is R.T. and CW. “B™ Set 2.35 Moje, B.T. = 
250v. output | Complete with all valves, 500 micro-amp. eheck and 
st 76mA. tuning meter. 


eryetal 
controlied tuning is employed on both sender and re- 
ceiver, with a switch for three alternative channels. 
Thus, the usual “tuning in“ and netting operations | - 
py ay on sets are supplied complete with i+» Advantages of the Mk. [II over previous models is a 
ves but crystal, which can be obtained to ' much lower battery consumption and control, slow 
suit your own oenente. Price including circuit | Order now while stocks last! motion tuning, getting switch in place of push betten, 
diagram 45/-. P. & P. 4)- MALLORY iev. VIBRATORS wider range of note in het tone contro! and the incorpora 


G6340. 4-pin. Oniy 2 a P. tien of B.F. gain control. 
38 SET WALKIE ITALKIE | Type = y 26. F od. These sets are supplied in used condition with circuit 
i WIRELESS SET No. {8 diagram and instruction booklet. Price @O/- plus P. 
| & P. 10)/-, com i BP. . 
i RT. set. Frequency | Designed for short range, Le.. up to 10 miles, telephone 12/6. - plete with power unit £6/10/. P. & PF 
coverage 7.4 to 9 on ana and C.W. working. Frequency coverage 6 to 8 Mc/s. 
: will work up to | (50 to 33.3 metres) in a single range ATTACHMENTS FOR ABOVE: 
a > P Y The set is entirely self-contained, in one unit comprising | 
sender, receiver and battery compartment A netting | 5 
arrangement ts incorporated for tuning two or more Power Unit 25/- each; ” Mik. m e each. 
| sete to one fixed frequency. There is a 500 microamp COMPLETE No. 1 HEADGEA Brand nev. 
meter for checking WT. and LT, votage on batiery, | SP'iow impedanoe peated heniphooes and Wo. T band 
Supplied complete with all vaives, headphones, micro- Pr. "36. aes ee ee 
a COMPLETE No. 10 HEADPHONE AND MICROPHONE 
» - | ASSEMBLY. Consisting of Lightweight Headband with 
| no Uber-covered moving coil headphones and smal) prese- 
| iM us your mee vee ~~ © | to-talk moving coil microphone, Brand new release. 
which can be types o ye aye and H ~~ | Only 20/~ per set. P. & P. 3/6 
supplied at £1 we ad offer the keenest rices int 
ss a NOTE: ALL HEADPHONES AND MIKES 
LExrokr ENQUIRIES A SPECIALITY § | AS a re oe 
| AV 


This famous trana/receiver is a simple to operate light 
man-pac 


to supply these installations in working  e¢ condition, 


thoroughly tested before despatch. 79 
Price including Aerial, = Microphone Junc- | a io 
tion Box, Circuit Diagram and aimple con: | 


KING'S HEAD YARD, COPTIC ST., LONDON, W.C.1 rex: mus s008 


mnecting in- 
structions, 60/-, plus P. & P. 4/- or 6 per pair sens | 
paid 


SEE WIRELESS WORLD MAY 1958, PAGE 247 


eda ee NU-LIFE TELETUBES 


BLOCK PAPER CONDENSERS } 
0.25 mid, 2 kv. wkg., 2/6 each. wkg.. 2/6 each. 1 mfd., 750 v. wkg. 
S- each, 2 mf. 


ALL MAKES ALL TYPES 


r . 5/6 each. ” wkg., G/6 each. uid. ; a ‘ ‘ " 
aioe ot | os ree” Se REBUILT TO MANUFACTURERS 
mid., 4 each _ . . 50+50 4 ' " 
Phy. whe, 7G sack 09 wi, See. | AC whe. ee oat SPECIFICATIONS 
VISCONOL TYPES, 10 mft., 3 <4 wkg., 25/- each. 10 mid, 1.5 kv., 15/- each. 
8 mfd., 4 kv. wkg., 22/6 cach. 2 mid., 5 kv. wkg., 18/6. 2 mfd, 1 Kv. wkg. 
eac 


i= 
i Be. @. Tannoy carbon mike and M/e headphones, 8/6. Brand new. Enquiries and goods to new factory:— 


cech. 70 pont. AUTO tinnsivrmer to wut, 0, G5, 175, 200, 225, 900 v. 200 waste, STONEFIELD WAY, 8S. RUISLIP, MIDDX. 

BE Botoke, Bracc new with starters, 1) bip., 3 h.p.. 6 bip., all 110 volta, also BYRON 5676 

some generstors ip stock. Please write for more details. 

ba ng ke agg my ey pI A Bh i Ay CARRIAGE, PACKING AND INSURANCE ARRANGED _____ 
each. 


‘ATS (by OHMITE). 25 shee, 2 ampe., 17/6 each (new), W/W pots, 
6 ohms, 5 watts, Ljin. epiadie, 2/6 eac 


UNITS, type 268. Graad sew io 18/6 each. P.P. 2/6. —ANYWAY 
ER BC 6240 (part of SCR 52. This well-known receiver covers 100 to You wis 
156 Mels.. the “CO” is the latest type which moorporstes several mods, over the H. 
earlier models, noise limiter, AVC, squeich circuit and extra audio stage. The power ong ** WiTd THE NEW 
requirements are 300 volis 70 m/a. H.T., 12 volts 3 amp. L.T. New and compiete 
with 11 valves, £3/2/6 each with circuit. P.P. 3/6. (As described in the Surplus * ANYWAY — 
Radio conversion Manual Vol. L) pe Ma. R 
BOS40B TRANSMITTERS. 100-156 Mo/e. A fow complete unite still available. £30, : ERE You ween : 
ae carr. ‘ . enables chassis 
bowan » FACTOR CONDENSERS. 70 mfd., 390 volts A.C. plus 170 mfd., 250 voits 
AC. Working continuous, oll Giled Tropical rating, fitted with discharge resistor. 
each. 


IREMERS 200/250 v., tnput 115 v., at 60 amps (double wound) with all sec., 
fused, stee! caso, etc., £15 each P.P. £1. Weight 3) cwt. 
RANGE CONVERTER (as used with the 8206), Freq. 115-600 ke/s., valves 
ARTH2, EF30. siow motions drive and 3-gang 0005 tuning con., ete., 38/6 each 

i*. 
‘VS 12 voit emi rotary) 3 P.. D.T., large aliver contacis, 7/¢ each 
PLEASE INCLUDE POSTAGE ON GOODS. 
TERMS C.W.O. All goods offered cre ex-W 0D. S.A. for Enquiries. 


W. MILLS Souteiersms ams? 
3-B TRULOCK ROAD, TOTTENHAM, N.17 van Te oe we 


Phone: Tottenham 9213 & 9330 }. ae Lane, Acton, 
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PROOPS Walk-Around Shee 


BROTHERS LIMITED - 


52 TOTTENHAM COURT ROAD : 


LANgham 0141 * Hours 9-6, Thursday 9-!. 


LONDON P 


OPEN ALL DAY SATURDAY 


3 GEIGER COUNTER KIT 


\ ae £4-17-6 
> woRs LaveTe 
: GUARANTEED PERFORMANCE 


output socket. Ideal 
for introduction to. ee measure- 


REDUCED PRICE G.93 WAVEMETER 2300-3100 Mc/s. 


Precision cavity in robust case with HRO type dial. Complete with 
calibration charts. NOW ONLY 50/- plus 10/- carriage. 


RECEIVER UNIT No. 2 


Exclusive offer of an unusual, but interesting and 
valve unit used overseas for selecting long wave carriers 
me on ee 

0 band coverage tunes 
750 to 3750 metres. 6 volt 


mains if preferred). 

seven mt 2v. 

3x ot 3x KBCI 

1x VP23. Contains also 

oo we i German 
ari relay > ie oo 

as station is tuned in 

out—indicator 


are tuned. R 
ically sealed cast alloy case. 
Output transformer con- 
nected to multi-plug on 
front; requires only 6v. 
input, aerial, and to be brought into 
from Droitwich on 200 /s. and many continentals. 
cient to drive small speaker direct a, low volume. 
Ideal for those interested in to the beng wove eh 
a foolproof portable stand-by set, or for caravan use, 
car radio with modification to suit whip aerial. 
A few only. As new. $0/- plus 10/- carriage. 


ate eee 


yatns bande, or wnnting 


TS.100 AP. 


BRAND NEW, beautifully built, compact, modern assembly. Scope 
for 115 or 230 volt A.C. mains. 


Valves: 

V1 a and b Shaper; V2 and b Rew te; V3a P.R.P. oscillator; V4a and 
b Co-incidence and Shaper; V3 thode follower; V5a and b Gate 
interval; V6a and b Sweep and AL. inverter; V7a Constant current 
supplies; V7b 80-86 kc. xtal 

oscillator for circular trace— 

or External swee lifier; 

V8 and 9 HT an BHT Rec 

tifiers; VIO CRT. 3DP1; Vil 

Video amplifier. 


Controls and sockets: 
Intensity, Positioning, Focus, 
Synch. Circle. 
Auxiliary and Main Video In. 
Trigger In and Out pos. or neg. 
instantaneous or delayed. 1, 10, 
20, 30, 40, 50 
Video amp. ON/OFF. Int. or 
Ext. osc. Special cables in clip- 
on front lid. 
Description, operation and cir- 
cuit diagram with all voltages 
supplied. 

£20 carr. paid. 


SPECIAL THIS MONTH 
MAGSLIPS fi 
and hydra c ecard sro. eg dnewe cane 
es pend for 
systems or T poin receivers 
rs inch T. root enauaber—pencties greater 


controlled electric servo 
rr 400 c/s. £1/10/-. 


torque 


accuracy 115/90v 
400 c/s. E2/-/-. 3 inch 
x Transmi 


Special Opportunity 
MEGISTORS 


10,000,090,000 OHMS 
Also 125 and 1000 MEGOHMS 


Glass encapsulated, 10% tol- 

erance. stend range of 

VTVM or fit in probe to 

provide VT VM or scope with 

a really high impedance input. 

One of each plus any two: 
5 for 10/-, 


servos. 400 c/s. £1/10/-. 
2 inch 2 phase Induction 
Motors for Continuous 


or 
400 c/s. £1/10/-, 
DESYNNS for 


TS.41 AP. WAVEMETER for 3,140-360 Mc/s. 
Tuned resonant cavity accurate hd within 10 Mc/s. 
Resonance and relative icated on 
BRAND NEW £3/10/-, plus 76 carriage. 


TS.110 AP. ECHO BOX 


As TS.61 AP above, but covering higher frequency range. 
BRAND NEW £3/10/-, plus 76 © carriage. 


Wipers 


condition. Carriage free 


“S”" BAND PRECISION WAVEMETER 


Test Set 288 covering 2,900-3,150 
Mc/s. 


case. 
new. £15 plus £1 carr. and 


EF.50: One EL. 32; Two EF. 
£1/S/- with circuit 


TS.92 AP. ALIGNMENT parece 
high-quality test set for Ge 


me = 
Shh? Mie fe Som 
through a to the 6SA 
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RETURN-OF-POST SERVICE 


ILLUSTRATED LISTS. we ow nave arasanic separate Uste ov alt of the following — 


GRAMOPHONE EQUIPMEYT,—Thie list detatic no tow than 14 different items LOUDSPEAKERS. —ful! details of Goodmans, Whiteley, Wharfedale, G.B.0., and 
inctuting Record Changers, Single Record Players aud Tranecriptcu Unite Bome Blac types which we «took 

at epectal prices TAPE DECKS, —Ali the popular makes tnctuding « special offer 

READY BUILT AMPLIFIERS.—1i-7) ond tem expendive popular types. RECORDIAG TAPES.—We have a very wide range of tape and accessories by all 


the well-known makers 
TEST GEAR.—Test Meters, Signa Generators, ete., by AVO, Pullin, and Taylor Any of these Bete will be sent free apon request. 


—| BRAUN TRANSISTOR PORTABLE |— | | Latest AVO TEST METERS | ———, 


Ready bull (not a kl). This new tranalator Pocket Portable @ highty 

sensitive and gives excellent reproduction. tn grey piastic case, ave 6x AVO METER MODEL 8 mans " Hable ft 
3) «ifn. Pully tunable over medium end long waves. Six transistors The latest version of this nest of all test meters fe now availed rom stock. 
are used with « printed creult Price £80°0/6. HP. Terme—Depoait ° microamp movement (20,000 ohma per volt) -y~ res . me seven 
! " y of 0. eurrent, seven A.C. voltage, four A.C. current and tree obme le 
Sag sot twelve monthly payments of £1/13/8 Ulustrated leaflet Pully detailed literature available free. Price Wit 10/-. H.P. Terme—De- 
£2/7/- and twelve monthly payments of 21/18/90. Leather carrying 


JASON FM TUNER KITS AVO MULTIMINOR 
A new and very attractive pocket «ize Instrument at a modest price. 
We oan fully recommend these kits as being the beet of ai the P.M. kite Movement is 100 microampe (10,000 chime per volt). @ix D.C. voltage, five 
available. Construction ls easy and reeuite are first clase. A.C. voltage, Ove D.C. current and two chm ranges Descriptive leaflet 
Our tits are really complete, the Instruction book, al! compunentas, valves available free upon request. Price £9/10/-. H.P. Terme ae £1/8/- 
and email items euch as outa, bolte, wire and solder being inctuded. There and ax monthly payments of £1/9/6. Leather carrying case 
le definitely Gothing cle to buy. All items are available separately if 
required and detaiied lists are available free. tnstruction books for either 
tuner are available at 2/9 each. post free 
VARIABLE TUNING. 64 inctures well-made chassis assembly with MULLARD TAPE C AMPLIFIER 
tase scale and hammer finish front pene) 
hit post free. H.P. Terme—Depostt 19/6 and ax monthly A new version of this tape amplifier s now available. Detailed parts list on request 
nta of ri 6. 
heercuny & CHED TUNER.—Ali three HBO programmes at the ROHASE.—f1.F. Terme are available on any Item. Repayments may be spread 
= DS + oy 0 en inctudles the front-end unit already built and tested . ; or 12 months. Detalles ax follows three montha: deposit @/- in the @. Service 
so ne lor Wenvoe area. 6% but minimum charge + &ix monthe deposdt 9/- in the Rervice charge 
PRICE. — £0/19/- post free .P. Terme—Deposit €1/10/- and aa % ° In monthe Pram <- im the fg Rorvice charge 
menthliy payments of f 0/8. 
sEW UND R AND NEW FRINGE FM TUNER.—Pali 


details of these are not available at the time of going to press, bat are TERMS OF BUGINESS.—<mem with order of C.0.D. Postage extra under £3. We charge 
expected by the time of publication. Send for our fully detailed liste. ©.0.D. orders aa foliowa: Up to 63 postage and C.0.D, fee minimum 2/8. Over £3 and 


GRAMOPHONE EQUIPMENT 3 : | 


DIO (croen) LTD 
GARRARD TA MK. 1.—Four-epesd y well made player fitted with ORDER s 
Garrard GCF cartridge. 89/15/8. , 


Terme—Deposit £1/10/2 and 
ox monthly payments of € 
TAR 


ANSCRIPTION UNITS 54 CHURCH STREET, WEYBRIDGE, SURREY 


COLLARO 47/200.—Four-speed with atest TXSS pick-up. £)9/10/-. 
H.P. Terme—Depost 22 and twelve monthly payments of 21/13/9. . 
COLLARO 478206. —-Four-speed motor only ei x, Tide Telephone: Weybridge 4556 


Deposit £2/2/- and ait monthly payments of £2/5/5. 


Please note: Postal business only from this address. 


The FANE 12" H.D. moe 


LOUDSPEAKER UNIT IBULL 
SALE tacic’ss.'%y | Chassis Cutters with 


TECHNICAL SPECIFICATION icone’ | PE Keys 


Diameter over lugs 12jin. 


, The endest and 

Mi From 4 bad to 21 bd quickest way of 

Overall depth 6hin. Seer th cutting eles fe 
Power handling 20 watts R.M.S. esa? &i> | ones sheet metal. The 
Voice coil diameter 2in. ~ ? - 23 i ecatter consists of 


three parte a die, 

Flux density 12,000 gauss 43 ae punch and ae Allen 

Total flux 160,000 lines 4575 re sorew, The operstion is quite simple, 

SOLA a2 j Prices incl. & « 9; 

Main resonance 30/35 c.p.s. - ey: Gise } and fin., 18/9; 
Frequency response 25-5,000 c.p.s. 


| 7017 «| tin, 14/9: lin. Itin., fim, 17/6; 
75 "end Ifin., BB/«; 2 2/92in 95/9: 2a. 4019: 
’ Input impedance 1S ohms ive pad 9 hop lin. #q. hole, Q7/-. Post 1/- 
MODEL No. 12! elon | All prices are with keys 


rr re 


Sre~8Velo 
’ 


This 12in. unit is ficted with a curvilinear cone, foam plastic sur- . . NSN 
round and an extra long voice coll winding which permit large DEMOBBED VALVES 
amplitude movements without introduction of harmonic distortion. N . MANUAL 

ie is recommended for use as a single speaker for any heavy duty a 2'6 
requirement such as public address or home cinema or as the bass J I . 

unit in a multi-speaker system. J i Olving eqtivalents of Mritich and American 
it is suitable for use in all types of reflex enclosure, horn loading or M'] | Service and Crome heference of Commercial 


Types with an Appendix of BVA 
baffle mounting Continulty and Reddat- Eqntvalente and Comprehensive Price Lint 
open We have still some Vaives left at very old 
; ‘ ’ with Teast Leads, Poet Buriget Rates (395%) which are actually 
PRICE £9 (Carriage paid in U.K.) Ls 32/6 sold at the old price (1901). Also ready our 

Guaranteed ! new comprehensive B.V.A. List. 


ance Teste, Complete 


, , , - —$ $$ ______.. 
Further details available from the moufacturers PLE CO Muminated Soidering 
Iron 

Designed ant constructed with # complete ander- 
standing of the technical need for making « perfect 
soldering job in the quickest ume. The Pifeo Boltering [ron tneorporates tn ite red 
acoustics piaatic handle a 6.3 volt lamp directing » beam of light directly am to the soldering potnt, 
enabling easy manipulation in the darkest and most dificult places. The lamp also 
LIMITED acts at a safety eye ensoring the iron ls not left on unintentionally, The bit ts 3/I@p, 
fiaromier and af the penct! type, acknowledged as the most valuable for ail general pur. 
poses, Chrome pleted trivet allows the hot tron to stand on the table or may be used 


asahanger. Element 6 watts. Six feet grey 3-core flex fitted. Length 10 6 
BATLEY @ YORKSHIRE nches. For 200/250 volta A.C./D.C rot 22/ 
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OSCILLOSCOPE No. 11 


Made for Anti-Aircraft Command and just released by 
Ministry of Supply. Manufactured by A. C. Cossor in 
1952, this is a First Grade L.F. Oscilloscope incorporating 
a Hard Vaive Time Base, with existing speeds of |-5-40 
milliseconds, but is easily converted at a cost of a few 
shillings to produce speeds of 3 cycles per second to 
30 ke/s. Has High Class Amplifier with Fine and Coarse 
gain controls, plus Brightness and Focus controls, and 
X and Y shifts. Conservatively rated Mains Power Pack 
is for nominal 115 v. and 230 v. input, and is adequately 
fuse protected in all circuits. Tube employed is 2jin. 
ACRIO. Will make up into an ideal workshop or servicing 
oscilloscope. Has grey and black engraved front panel 
size 19in. x 7in., depth of unit being 12in. Iliustraced, 
in heavy steel transit case in which it can be used, or 
removed for standard 19in. rack mounting. Complete 
with leads and suggested modification data. BRAND 
NEW ONLY £12/10/- (carriage 15/-). 


MARCONI! SIGNAL GENERATOR eres Re SLOW MOTION 
TF-S7I-F/1. Special offer of hese TRAWLER BAND R 1155s Tunis aces ge 5 As used on 
Laboratory Signal Generators. Cover a onli ittinnn Uniti te eetenned all lace -b -- 155s. Easily ficted to 
10-18 Mc/s, 33-58 Mc/s. and 150-300 | bythe air Minstey. Covers 0 wave rangee 186-79 Mom, 7.590 Men, | "A sets, ete. ONLY 12/6. 
Mc/s. in good, used condition, with 3.0-1.5 Me/s., 1.5 Mele 600 keo/a., 600-200 kojm, Aa used by Coastal Com- MUIRHEAD SLOW-MOTION 
Crsmwiace with power mech Sor'rermel || terion comeing endsy betes duipstsh, cna cn communion to cote | Sat t em, © fealty precision product of 
omplete with power pack for norma’ < . aoe ¢ dele Penggas y ++ . this famous maker. in. in diameter 
AC. mains. ONLY 612/10/~ (carriage | ys Morten avalahe Ar sor hat inatend of 9.0/1.5 Maelo has and feted to removable white beck- 
, . fa. . ON pla ver tameter 
H.R.O. MAINS POWER UNITS. . PACK STAGE, in Diack metal case to Canora NO ey IN MAKERS’ 
Input 115/230 v. A.C, Output 230 v. 75 < INS. ONLY 10/6 (post 1/6). 
mA., and 6.2 v. 2.5 Amps. Complete ta wiht on mitction Pied vie te: FM: Opeener O10. MAINS ISOLATING | TRANS. 
in black crackled case / TOGETHER lanufactur y Vor- 
(carriage 3/6) Hem! #.A.B. for Uinstrated leaflet, or 1/9 for 14-page honklet which gives texion. Fully shrouded. Will pro- 
SPRAGUE CONDENSERS. Meth ee eat neste ac™=s mmmenen receiver | vide trve 1:1” Ratio, from nominal 
cased, wire ends New, .01 mfd. 230 v. Primary. Rated at 100 watts. 
1,000'v., and 1 mfd. $00 v, 7/6 dozen. (2 VOLTS. AMERICAN. ON 
Special quotes for quantities o 
, TO Delivers 220 volts at 100 
ROLA éiin. P.M. SPEAKER. 
Mounted in grey crackled metal F.S.D. aon cS ANS ; 
' 1 SO mic . " u eireular 
— Ae “iw AnD tne. a0 micronmve DAC. Sin. Push circular ete. from car battery. ONLY 32/6, 
ED. ONLY 27/6. 600-0-500 micro DO Qin. Flush cireular 12-WAY SCREENED CASLE. in 
US / D.O, 2in. Flush equare 10ft. lengths, fitted with plugs, origin- 
P.M. SPeAKens. Bin 19/6. 6hin. 17/6. % 2iin. Plush circular diy eate Or et mh ae tn 


whe. Size 5) x 34in. diameter. ideal 
SIZE AND TYPE for running Radio or Electric prares, 


Bin, 21/-. 12in 189 =e. DO Sits. Pros aecutas UNUSED. ONLY 17/6 per a 


O/P. TRANSFORMER. 3. shee. Proj. ciroular POCKET VOLTMETERS. Not ex- 
EHT TRANSFORMERS. 5.5 kV, | jj amp DO } gh ing nem y Gove Reed 0-18 v. and 0-300 v. A.C. 
(Rect.) with 2 v. I a., 79/6. 40 arape D.C. Gin. Proj. circular D.C. RAND NEW and UN- 
(Rect.) with 2 v. I a., ey * . 15.0-15 amps D.C ayia. Pash square Use. “OnLy Yai, e 

(Rect.) ith 2-0-2 v. I. 800 volte D.C in ash wynare ¥. BRA 3 jutput 
2a lor VCR 97 tube etc.), 42/6 390 volts A.C Sys — ee approx. 130 v. at 30 mA., fully filtered 
(postage 2/~ per trans.). ame wane 3S ~ Beet ween and smoothed. Complete ONLY 12/6, 


AIRBORNE TRANSMITTER RECEIVER HETERODYNE FREQUENCY METERS 


TYPE LmMi4 
Type 1986 Designed aot tae te vont pam 
avy specification, these rysta’ 
A mobile 10 channel Controlled instruments combine all 
the advantages of the well known 
crystal controlled V.H.F. BC.22! Frequency Meter, plus many 
Tx./Rx. covering 124.5, additional features which increase 
156 Mele x Frequency range 125-20,000 
LP. Bandwideh 23 hele. | | ™ (rs yeney, ""e® oe ae 
Complete (less externa! bebe nt 4 he age Flow yy o% in 
he, c/s. nad, an ter 
attachments), in metal than 01% {s 2,000-20,000 ke/s. 
case, with all valves band. 
and 24 volt rotary % Voltage stabilisation Gots, - 
sures accuracy not affect y 
power unit. | ata supply fluctuation, 
Used but in first-class ‘7 pam stad switches allow standby filament operation without 
condition, supply 
ome ees Modulation switch enables instrument to be used as a Signal 
enerator 
veoh %& Has corrector for WWY. 
(carriage etc., 10/6). * Supplied with r ble shock p ing. 
* Size only Shin. x Bin, x Stin., weight ri Ibs. 
*% Brand New and Unused rther details on application. 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


HARRIS ELECTRONICS 
(LONDON) LTD. 
Radio Corner, 138 Gray's Inn Road, London, W.C.1 = Phone: TERMINUS 7937 


Open uneil | p.m. Saturdays. We are 2 mins. from High Holborn (Ch y Lane Station) and 5 mins. by bus from King’s Cross 


140: 
RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.!. (Coventry Strect end) 
Phone No. : GERrard 3977/8 Grams: “‘ Radiotrade” 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 
TYPES 


OF COMPONENTS 


SUPPLIED FROM 


STOCK 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS (tubular wire and P.V.C. sheathed). 8 mfd 
450 v..2/6 each; 16 mid. 450 v. 3/-; 32 mid. 450 v. 4/-; 8 x 8 mid. 450 v. 3/9; 
8 x 16 mid. 450 v. 4/-; 16 x 16 mid. 450 v. 4/6; 32 x 32 mid. 350 v. $/-. 

BIAS CONDENSERS. 2,500 mfd. 3 v. 3/6; 250 mfd. 25 v. 2/-; 100 mfd. 
25 v. 1/6; 50 mid. 12 v. 1/6; 25 mfd. 25 v. 1/6. 

ELECTROLYTIC CONDENSERS. Manufacturers’ surplus, in perfect 
condition. 100 mfd. x 200 mid. 350 v. surge 5/6 each; 100 mfd. x 100 mid. 
425 v. surge 5/6 each; 150 mid. 450 v. wkg. 5/6 each. 

2 mfd. 150 v, Size 2in. x !{in. suitable for crossover 1/9 each or 18/- doz 


TRANSISTORS: Junction type Red Spot by well-known manufac- 
turers 10/- each. 

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors. 
32 mfd. 3 v., 25 mid. 25 v., 25 mid. 6 v., RF ws 12 v., 8 mfd. 6 v., 
5 mid. 12 v.. 2.5 mfd. 25 v. 1.6 mid. 6 v mid. 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES 


AIR-SPACED TRIMMERS, 5, !0, 

spindle types 2/- each .... 

MIDGET MICA CONDENSERS. 0001, 
r dozen. 

Assorted Moulded Mica Condensers, popular values . 
200 Assorted Silver Mica Condensers, popular values .... a2 10 0 
200 Assorted Carbon Resistors, {, 4 and | watt. Good selection £1 10 0 
PAXOLIN SHEET. i8 x 44 x s:in. 1/6; 10x 10x Ain. 16; ps" din. 
B/-3 10 x 10 x skin. 2/-; 20 x 10 x yyin 4 -: Minimum P. & P 


T.V. TUBES. A limited quantity of 9in. and 12in — T.V 
Tubes, brand new and boxed, by famous maker. Specification: 12in 
will replace most MAZDA 1!2in., 2 v. cubes. Flat face, white fluorescence 
triode 1.5 a. heater current, anode voltage 10 kV. €8/19/6 including 
mask. %in. Tube, round face, white fluorescence, 4 v. iamp heater, 
max. anode volts 7 kV. Price €5/17/6. Both items plus 11/6 carr. & 
Pkg. 


15, 25, 50 and 75 or pre-set and 
. doz. 21/- 
0002, ‘0003, 0004, .0005 5/- 
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W.W. RESISTORS. 5 watt 1/6; 10 wate 2/6; (5 watt 3/-; 20 watt 3/6, 
We carry stocks of resistors from 2 watts to 150 watts W.W. Your en- 
quiries invited. 

HIGH STABILITY RESISTORS. i watt 5%, 6d.; 4 watt 5% 9d.; 
1 wate 5% I/-. A few values in 1%, and 2°, still available 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT 
GUARANTEE TO STOCK ALL VALUES 

GROMMETS. | gross assorted jin. to lin. . ‘ coveee O/6 
WESTECTORS. W>X6, WX!2, W4, I/- each per doz. 9/- 
SIGNAL LAMP HOLDERS. Pane! mounting, complete with Adjust- 
able Lamp Holder 2/— each . ’ per doz. 21/- 
FUSEHOLDERS. B/lee L356 s ngle hole 2/6 each; B/Lee L.1033/C4 
double pol 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES 


A GIFT FOR THE SERVICE MAN. Brand new in wooden case. 
The Weston Model 772 Type 6 super sensitive analyser 

This precision designed multi-range test instrument has a large visible 
finely divided scale giving some of the range shown 

Range: D.C. volts 20,000 ohms per volt or 1,000 per vole 
range 50,000 ohms. 10 volt range 200,000 ohms 
megohm, 250 volt range 5 megohms. 1,000 volt range 20 megohms 
Ohms: 0-3,000 ohms. 0-30,000 ohms. 0-3 meg. 0-30 meg. D.C. 
milliamps: 0, 50, 250, IM/A 100 micro amps. or 50 micro amps 
A.C. Volts: 1,000 ohms per volt. Price €12/10/-. Post & Pkg. 7/6 
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each ..per doz. 12/- 
4WAY PUSH-BUTTON UNITS. 7/6 each. Knobs for same, 3d. each. 
POINTER KNOBS. Small black with white line, 7/6 per doz. 
white with black line 8/- per doz. Both cypes jin. spindie. 
reductions for 1,000 lots and over 

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng. 
Oct. 4/6. Vaive-hoiders fitted with lower can 1/6 per doz. extra 
SCREENING CANS (or B7G and B9A 6/- per doz 


CO-AXIAL PLUGS, SOCKETS AND Neg a 
PYE TYPE. , 1OH/ ‘alt 1/6 each; 10H/701 = 10H/628, 1/6; 

con. 2/-; F E. Type: JS—!-PF 2/- each; JP-1-250 ¢.c.t. ns } a 
BHF, 4/ 6; PLase DE, "4 6. LARGE QUANTITIES AVAILABLE. SPECIAL 
PRICES FOR 100 and 1,000 lots 


JONES PLUGS AND SOCKETS. 
8 pin 4/6 per pair; 12 pin 6/6 per pair. 
cover. 

WANDER PLUGS. Red and black 
PHILIPS TRIMMER TOOLS 1/- each . 


CASH WITH ORDER OR C.0O.D. ALL ORDERS DEPT. W.! 
ALL ORDERS FOR LESS THAN © ADD POSTAGE 
We invite your enquiries for items not listed 
Trade Counter opon % to 6 Monday to Friday 
Also 9 to | Saturday-. Callers welcomed 
WHOLESALE MANUFACTURERS \ND EXPORT ENQUIRIES INVITED 


2.5 volt 
50 volt range | 


Smal! 
Large price 


4 pin 2/6 pair; 6 pin 3/6 per pair: 
if cover required send 1/6 extra per 


Telephone : 


1 LAL wee AUTO- TRANS. | 
ERS. tt 


D.C. RECTIFIER UNIS. Type 13, Input 

200/250 v. Out; 12/24 v 
t fitted in 

met ir with fuses, 

switch. Ideal for relay work, telephones, 

ete £4/17'6 each 

NEW ADMIRALTY rate 57: 340 sonaee 

TRANSCEIV ERS We 0 

in. 230 v. A.C. 50 

£15 per pair 

AIR SEPERASURS GAUGES, ref. 

No. 6A/510, fit Mercur in Steel 

Capillary Tube 7 r ing type. 

Reading -30/0/50+, Centagrade. Suitable 

for greenhouses, etc. ] 

CAPILLARY RADIATOR 

METERS, 

capillary 

40/140" C, 27/6 

ROTARY VARIABLE REBOSTATS, 300 

hm * J ! 


es, weig ht 26 Ibe. a 


THERMO- 


50 30" 


0 ohmea amy 17 
NEW “BURGESS UNIVERSAL a 
CASED *UICRO- SWITCHES. Re 

a. £15 per 100 
COMPRESSORS. Ex 


en coupled 


NEW * KLA - SYNCHRONOUS 
CAPACITOR INDUCTION Bor 0 
0 vol rary h P. 
int metal frame 


£3/17/6. : 
SOLENOID OPERATED 24-VOLT D.C | ai 


oerasseae. Wa Electric ¢ 
' ce os 
» Bakelite 
new, in 
_, SYNCHRONOUS CLOCK 
) Ac. 3 


watte 


PROCESS 


16 6. 
DRIVEN 


HORSTMAN GEAR co. rs DAY NINE- 
JEWEL VEVER — Bas emcagng 
MOVEMENTS. Adin 2 


WESTFRN ELECTRIC 
MOTORS Fitted ce ‘ 
D 


NEW SEWING “MACHINE. ‘aoToRs 

100/130 ¥ Pp 

g bracket 

€ rubber 

iriving belt ‘ ie r lea etc Lew 
foot control 


376 « 
PRESSURE race , UNITS 


Operated 


| 
volt ri tor develops 


® tb. pressure 
LOft. length 
connectors, et pact unit Otted 
Made in 
UB.A Ideal for lab tory ~~: etc 


metal case, Gir sin 


2 amps, 
in., Will give 

ta, overall 
ideal for 


New, In maker's cart £4 « 
MOTOR- DRIVEN. “SELF + PRIMING 
UMPS, ref. SUE/6201 


volts 


t wat 30 - each 
FRACTIONAL, H P. ‘woroRs, 1/100th 
2 2 volte D.C. AA length 
a @ rbie-ended spindle 


1 7.6. 
SOLENOID OPERATED OM DILUTION 
t 24 volts, suitable 
num air pressure 
size Shin. long, 
diam. approx 76 
U/1566 Q/-, 


Ditto, oe re 

yuotation fr 

CONTACTING Fu oat SWITCHES. Ref 
5SCW 4642, compri« ~ foat in wire 
mesh container, Sin. diam. 4}in. long 
yperating taake or break sealed contact 
Ideal for automatic bilge pump control 
and non-corrosive liquids, eto 


Special 


WLUSTRATED MAILING LISTS PRICE 


MUSEUM 9594 


H. FRANKS 


58-40 NEW OXFORD STREET, LONDON, W.C.! 
One minute from Tottenham Court Road Station 


| 4 make 4 break 10 amp, contacts D.C. 


| “ VENNER ” 


| “ LIMIT “* 
INDUCTION MOTORS. 220/240 v. A.C 


| 50-yard coils. 


| twin 75/.018, 50/60 amps., 
| coils, Otted with Nipham sockets. Per 


15/+ each. | spline shaft, new 47/6 each. 


8.7.C. METAL RECTIFIER SETS. Input 

j AC., B® cycle output, 

1} amps., type 10D/1786. 

housed in metal cabinet, 12x 13x llin 

onused. (Carriage paid) £10/10/- each. 
SOLENOID OPERATED MAGNETIC RE- 

LAY. Type “8” ref. 5CW/3544, with 

coll resistance 160 ohms, 24 volts opera- 

tion, housed in metal screening can 2§ x 1 

x L}in, Made by Pullin Lid., Hendry 

Relays Ltd., et 86 each. 


CLOCKWORK DELAY 

TIME SWITCHES. Variable 10 to 30 seca. 

Fitted 250 volt A.C. 5 amp. or 24 volt 
contacts make or break, 

pane! mounting 2in. diam., 2jin 

long, new 

U.3.A. DYNAMOTORS, UNUSED. Input 


yr. DO. Output 225 v. D.C, 100 mia,, 


Input 28 v. D.C Output 250 v. D.C, 
60 m/a., with filter, 17/6. 
Input 2 D.C 
100 m/a., 186. 
Input 28 v. DA 
170 m.a., with filter 
Input 26/28 v. DA 
450 m/a., 37’6. 
USA. SPERRY SORES comM- 
PUTERS, unused ex-K ontains 
hundreds of components, 

al weight 78 Ib 


Output 230 v. DA 
Output 330 ¥. D.C 


Output 540 v. D.C. 


experimenters, 


2 Ag fitte 
rlectrical wind, no shutter 
will take single shots 
pictures, ideal for mod- 
1 maker's cartons, £5 each 
AiR “POSITION INDICATORS, fitted with 
of usefal parts, including 
f infinitely variable 


fication. new 


speed gear- 
two 27 volt DA 1.5 a. motors 


boxes pulley shafts, £3/12'6 each. 
VISUAL ERDSCATONS TYPE 
nta le m nta 


NEW sEGRETT 1: SAMERA 200 
» AC. operated « rel 
) transformer to 
which 
single pole 
reury switches, 
92 x 8} tin 


ELECTRICAL CAPACITOR 


Silent running, intermittent 
thermostatic control 4in. diam 
leep with 1 in. diam. coupling. 
37 6 each 
* BERCO * SLIDING RHEOSTATS Twin, 
former 26 ohm, 6) amps., length l4in 
width 7in Ideal for stage dimming 
harging, ete. 48'6 each 
og VOLT A.C..D.C, MOTORS. U.8.A 
© gear-box, final speed approxi- 
100 r.p.m., jin. diam. spindie., 
1 size Sjin. x Qin. x lfin., 
pty DOWN | SRARWORMERS, 
cycles 
windings 7 ,, rr 3 v. 0 amps., ideal soil 
heating, spot bor Ba 22/6. 
HEAVY DUTY L.T. TRANSFORMERS, 
Pri. 230 voite see, 60 v. 50 amps. adjust- 
able by voltage regulator stad switch 
on primary built in steel! care 
with meter reading 0-100 volts, mains 
switch and O.P. sockets, will stand 100% 
verioa ® + age brand new, size of 
bir i. x 16in., approx. weight 
215 10 - carr. paid 
T.R.8S. 3-CORE NON-KINK BRAIDED 
CABLE, 250 volts, 30 amps., 65/.012 in 
£4/7'6 per coll. 
TRAILER CABLE, NON-KINK V.LR., 
in 100-yard 


e 
100ibs 


100 yarde £17'-!-. 
HYDRAULIC PUMPS. Ref. IHC/mark 1A, 
suitable for water or oil, flanged mounting 


6 POST PAID 
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W, Thi, nA LARGE AND COMPREHENSIVE STOCK OF | 
t | insons pe A | wines AND ELECTRONIC COMPONENTS} 
RELAYS P.O. TYPE Workshop to 
o- aur, To Youn anecreaTi Hom? ets Kitchen! 
‘ACTS UP TO 8 CHANGEOVER m 
_MIMATURE RELAYS tere? Room to Room 
ea a oO “Hosa 76 In Sound Powered or 
’ ‘SRG. feed lao —— 
7002 1 make HD 4186ED 19/6 | SIMPLE SELF ENERGISED TELEPHONE. No batteries are required to | 
70092 2 Change over 4184GD 19/6 
27002 2 Change over 4184GE 22/6 


so 2 ae SicSct! agg KEY SWITCHES | Sui Rpnome' nano sev oi cy ope 


. b — y. y MPT DELIVERY ALL TYPES ated mouthpiece. Simply connect two instruments with 14 volt battery. |} 
ent? 2 make 2 B. SM5H9 a PRO UP TO 4co/6co “ Press to talk” button prevents waste of current whilst not in use, Two} 
67002 2 make 2 B. SM5H12 25/- instruments with cords ond pine. ts pad 3/-. 
25002 1 C. O. SMS5N18 26/- 2 MODERN DESIGN DESK ith press-button on front for jj 
= ringing, other instrument. Two complete units ready for use, £8/17/6, 


T.M.C. Carpenter Relays vost 3/€ | 
Output 57.5 v. to} 
5/-. 


$3082+ 104082 4B21 LTAGE REGULATORS. Input 290 v. A.C. 21 amp. 
85082 + 2680.2 SM32A ~ 228 in 16 steps with current limiting reactor, eying each, carriage 1 
3002+ 70002 5XA24 2 im VARIABLE RESISTANCE. 160 ohms, 2 amps., on 10}in. Twin formers, | 
All available from stock. es . gearing with —- on tele Suitable ‘for Gmning, 36/-, post 2/9, also 500 
HIGH GRADE INSTRUMENTS FOR RESEARCH LABS, aaa oe 5 xB. 
SCHOOLS, etc. ao anit a fo i Siena sides 
RARIO-AATINITY MEASURING INSTRUMENTS. Philips Type 1092B. ariled for 19in. panels, heavy ang ey t. 10in stock. 
A portable self-contained unit in haversack. Scaled 0 to 10 saiietguen CO-AXIAL PLUGS AND SOCKETS. F. . Type JS.1. LDH a socket, 
per hour “ ing Mull ard Geiger Counter MX115, 826. 2/- each; JP1 Ph 2/- each; Double pesni Sockets 
TEST SET Reading Absolute Volts and Amps. D.C., by Elliott Bros, First | MEADPHONES. Balanced Armature 1 
Grade, B.S.89. Sin. Mirror scale with 150 divisions. 6 ranges of volts, HEADPHONES. High- eS pair, ” post 1/6. 
0/.075 to 0/7 50. 4 ranges of Anes. 0/1.5 to 0/600. Brand new, complete | SACK PLUGS. Cylindrical bake tact. 
with all shunts and leads... £35 ge ater, ott, 2/6 a =o sarees ~ 
AMMETERS 0/3 Moving Coil DC. ‘Gin. vents Round with a fine o scale | 5-™- s ohms. pe 
with divisens of 50 MA. BSS. 80 Pen S0/..| PM. SPEAKERS. i2in. Plessey 3 ohms. Special | 
VOLTMETERS, 0/300 Moving Iron, A.C rs P.M. SPEAKERS. 10in., in portable case with oe and pl plug, 
AMMETERS, 0/50 or 0/100 Moving Iron, A.C., 6in. Flush Round.. LOUDSPEAKER BARGAINS. Elac Sin. Permanent 
VOLTMETERS, 0/300, Moving Iron, 2hin. Flush Round gauss. ABSOLUTELY BRAND rey pte bi © Pain 15 aA A High a 
AMMETERS, 0/3 Moving Iron, A.C., Sin "Seale, Portable Type...... 46/= Speaker at a Low Price. Axiom 1 Swatte—t6 
MICROAMMETER, 250 F.S.D., 8}in. Flush Round, Sangamo Model $37. | A High Fidelity P.M. + ee fully dustpron 
Scaled for valve voltmeter, cireuit available free 65/- | Coverage with h bass modulation effects yp Amy um. | 
BRIDGE MEGGER TESTERS. No. 1. 1,000 voits, 100 megohms with | ABSO — BRAND NEW. Our Special Offer & £7/19/6, peaking end 
resistance box. Brand new. 876 (less than half price). carriage 7/6. 
“ WEE meeeens, ** 500 volts, in leather case, $12/10/-. TANNOY LOUD HAILERS. In Geet front wood case, with 180 ohm line 
MEGGERS Series 2. 500 volts 100 megohms, £25. transformer and condenser. Speech coil impedance 7.5 ohms. 19/6. Cge. 5/-. | 
CIRCUIT TESTING OHMETER. 2 scales 0/100082 and 100/200KQ2 inf. with | TRIMMING CONDENSERS, Air > ae miniature 1.5 to 8 pf., 1.5 to 20 pf., 
test prods. Brand new. £4/17/ 6. Post 3 2 to 32 pf., 20 pf. All at 1/+ each. 
AVO TEST BRIDGES. 220/240 volt A.C. " Measures capacities from 5 pf. | GQONDENSERS METALMITE. 350 vt. w 001, .002 miniature, 12/- 
to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter doz. .005, .01 .02, 10). as hong tele dons es tials doz.; .25 Metalpack 16/- 
range 0.1 to 15 volts, and condenser leakage Sortojen Pans NEW. Full | doz: 1.0 Metalpack 26 
working instructions supplied with instrument. / Post 3, es 
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 rah og complete | TERMINAL BLOCKS mouy > ae ecntet. No. 5C/430. 4/+ doz. or box 
| 
| 
| 
‘| 


with k ads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s. of 50 for 15/-, 3-way, 6/- doz., 50 for 22/6, post 1/6. 
inclusive in 4 bands with calibration charts. Coarse and fine attenuators. BULKHEAD FITTING. Qin. diam., flat tri 


Int. and ext. mod Output 0.1 5 volt to 100 ; type, suitable for lamps up to 100 watt, my ae te 
mv impedance 70 and 100{2. $10. Carriage with p switch Ideal 


10 buildings, garages, greenhouses, etc. Brand new, 
METERS GUARANTEED ‘ a Adjustable between 45 


and 75 deg. Fahr., 250 v. 10 . AC, Ideal for 


etc., 3/-. Post 2/-. 
For frost tection, on at 34 
A 1g amps. at 250 volts, 


THERMOSTAT SWITCH. Bimetal in sealed ty tube, 2) x 1}in., 
30 deg. Cent. Ideal for Aquariums, a Gluepots, etc 


Will control 1 amp. at 240 % 


28/- cach, 
THERMOSTAT. tchwell 1 stem, ‘em, 6/350 4. . ACID: amps. 
CROSS POINTER METERS. | 10 to 00 deg. Cent., 25/-, post : 26 . age _ 


With 2 separate 100 —~_ 


nora Bred ew. BATTERY CHARGERS| 
‘ost 2/-. 


WHEATSTONE BRIDGE. 1 to . nput — volts A.C., 60 cycles. Outpu 
210 ohms in 182 steps with 10" Epos volts D.C. a by wot | 
built-in galvo, 4 stud switches, Bw fine and i sone control } 
in wood ——_ yo = | 
partment. eal for ex 
range. 50/-. Post 3/6. 
ROTARY CONVERTERS. Input 12 volts D.C. Output 230 volts A.C, 
50 cycles 135 watts. In fitted case with variable resistance, 0/300 voltmeter, 
- nains SW itch. T . 1e ideal job for television where A.C. mains are not available 
cond £10. Carriage 15/-. 
VENTAXIA EXTRACTION FANS. 230 volt A.C. 6in. —_—. Ideal for 
ventilating kitchens, etc. Easy to fix Silent running. 130/- arta 3/-. 
Larger types also in stock suitable for cafes, hotel ~~ eR, XPE LAIR, 
7pin. blades, with baffle outlet, 190/-, cge. 5/-. 
HEATING ELEMENTS. Flat a type. 230 volt 500 watt. “ Bray 


7 
: _~ c b Writ 3 Sin. CRT. £6J7, ENRS, L824, 1 pany - meee tt we lamp, output, 
VU120. 3 a bt com ete w er 

INSPECTION LAMP. Bits on fread, Ieaving band tee battery case 24 vt. 3 amp., $8/-._ Post 1/6. 

clips on bel t t 

SOLENOIDS. 12’ volt DC, with 30, Lng: bmg "1216, 88, pout ba L. WILKINSON (CROYDON) LTD. 


pa i ‘ang 3 aap 80 vl wach, oat a enna (9 LANSDOWNE RD. CROYDON SURREY 


each, — doz., CHa pe 1,000. RO a 
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UNREPEATABLE BARGAIN OPPORTUNITIES! 


Our new stocks for 1959 will shortly be arriving. To make room for them we must clear a number 
of items. These we offer to our customers at GENUINE CLEARANCE PRICES. 


RECEIVERS SIGNAL GENERATORS SOUND EQUIPMENT 
HAO. receivers complete with coils Taylor type 68A, 100 kc/s-220 me/s.. Tape Recorders 
£20 Taylor 45A. 100 ke/s-23 me/s. “a Wright &Weaire tape deck and Ampli- 
Taylor 45C. 100 kc/s-80 mc/s..... fier 3 speed (ex B.O.A.C.) as NEW 
AVO wide range 100 kc/s-80 me/s (Cost over £120 
AVO Valves Tester Roller panel, type Geloso Portable tape recorder, AS NEW £28 
7 


tested | 
Taylor valve tester type 45 Grundig TKS er, portable type ... &% 
5c wien 


Grundig Stennorette . 
Leak Radio feed Unit .... 


Marconi CRIOO in good working order = 
Hambander receiver |.2-30 mc/s.. 
Hallicrafters $X24-550 kc/s-32 me/s 
Hallicraiters S20R.550 kc/s-32 mc/s... 
Hallicrafcers S$X28.550 kc/s-32 mce/s 
R.M.E. 69 in good condition 

R.C.A. AR77E, 550 kc/s-30 mc/s. 


Mullard resistance Capacity bridge... 
— 740, 550 kc/s-32 me/s. 


AVO RC Bridge NEW Boxed 
Hunts RC Bridge. CRB type.. Tannoy Amplifier, 30 watts . 
Taylor RC bridge type, 110c. NEW E.M.1. "Disc ‘Comer 78 r.p.m. only in 


TV TEST GEAR immeculote condition, complete with - 
Taylor type 240A TV Pattern Generator £8 FIDDON Mics. etc. 
yy Mace 22) naijsrokeageene © agp aa 8 8 Taylor Windsor SSA TV Wobbulator... £9 Collaro Tape Decks, AS NEW ... 
Taylor "$220" mel and Alignment Speakers 
G 4- | I b 
TEST EQU IPMENT NEW ; mcs. 5 =o £5 @ Goodmans,Wharfedale, Tannoy, Baker, Jenson, etc. 

Meters Tavior TV sw Technical Manuals for receivers as previously. 

y sv veep “Osc. "0-250 me/s. : - 
— model 7 ....... , AS NEW 05 There are literally hundreds more items available 

0 


“ to personal shoppers. 

Weston £7772. |0002/V . tease Other Test Gear All postal enquiries will be answered and will 
E772, 20,000 ‘ Evershed Wee ee 2 250 v. receive our usual careful attention. 

Taylor type 70A 500 v. AS NEW 

Taylor type 82.1! ,00002/V in wooden box £7 Cossor Ganging Ose. ... me 

Cossor Double Beam Scope 

RCA SB Scope 

Now is the time to come and choose for G.E.C. Minniscope 

self that piece of Equipment you've always Mullard Scope 

wanted. Cossor SB 1039 


Armstrong Radio Chassis 


couceocso oooo 
ecocoeceoo oooco 
oooo0o0o0°eo 
ececoceco 


65 
wae type Geloso G2i0 “NEW m4 
Q MAX B4/40. Good condition. 


ecoceooooooooosos 
Y ecooceocooooseso 


We also have a large stock of single range instru- 
ments and, of course, equipment of LABORA- 
TORY STANDARD iS ADVERTISED IN 
PREVIOUS MONTHS. 

Schools, Laboratories and Electronic concerns 
are specially invited to write for our 1958/59 
list of RECONDITIONED TEST EQUIPMENT. 


UNIVERSAL’ ELECTRONICS 


22-27, LISLE STREET, LEICESTER SQUARE = LONDON, W.C.2. Tel: GERrard 8410 & 4447 
Shop Hours: 9.30 a.m.to6.0 p.m. OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to 1.0 p.m. 


ccooceocoo 


MINIATURE COILS 


FOR TRANSISTOR RADIO CIRCUITS 


These are the smallest screened coils 
available on the British market or the 
Continent. 
DIMENSIONS:— 
Height (excluding Lugs) .. 5/8in. 
Diameter (Top) 
Diameter (Base) 
¥*% Latest high-efficiency ferrite 
pot cores and litz windings. 


* High Q for maximum gain 
and selectivity ; 4 
te Coupling ratios carefully de- — You'll find the MOTEK tape-deck has all the 


signed to match latest R.F. gigs features you want for perfect recording and 
transistors. 1.F.—460/470 : reproduction. 


a - It is designed especially to combine all that 
a ae aye BA is best with the minimum of maintenance. 
: ' Illustrated literature on request. 
_ TYPES AVAILABLE:— 


PATENTS PENDING List 21 GUINEAS 
33 Oscillator Coil List Price 
736 ist or 2nd I.F. trans- 11/3 each 


former. postage 
737 3rd I.F. transformer 6d. extra. 


Connection diagram supplied. Trade, Manu- ( S/ Fi 
DELIVERY: Ex Stock. facturers’, and eC 
Export cnquiries 
C.W.O. or C.O.D. (1/6d. extra). invited. 


Orders and enquiries direct to the manufacturers— 


CHANNEL ELECTRONIC INDUSTRIES LTD. ALODERN 
COMPONENTS DIVISION crEScmNioQovEs 


DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET. Phone 3167, 
(NEenees: ee WEDMORE STREET, LONDON, N.19. Tol: ARGhway 3114 


January, [959 


Hours of Business: 
9-6 Weekdays 
9-1 Saturdays 


kc BAKERS SELHURST SPEAKERS 


12in. P.M. 15 ohms 15 watts, 30-14,000 c.p.s. 
£4/10/-. “* HI-Fl MASTER” 12in. 15 ohms 


12 watts, 20-16,000 c.p.s. Flux density ap; 
14-15,000. OUR PRICE £7/10/-. “*§ PER 
HI-FI 25,” |2in., 15 ohms, 25 watts 25-20,000 
c.p.s. Flux density 17,600. OUR PRICE £9/9/-. 
All the above speakers are Brand New and 
full descriptive specification is available. 


PARMEKO TWIN BAKELITE 
HAILERS (ex-Admiralty). Mounted on metal 
base. Complete with 600 ohm line transformer. 
15 ohm voice-coil. Ideal for P.A. and all outside 

werk, Length !5in., height 9in., dia. of horns Sin. 
Price 45/-. Carr. 7/6. 


LOUD. 


RE- 
ENTRANT 
LouD 
HAILERS 
(Ex-Govt.) 
Heavy duty 20 
watts all-metal 
15 ohms. Dia- 
meter 15in., 
length 15in., 
(approx.). Per- 
fect condition. 
eo Carr. 


TUNING UNITS. For 8.C.610 Trans/Receiver. 
Frequency coverages: 1.5-2 i — Mc/s; 
12-18 Mc/s. New and unused, 25/- 
TWIN BARREL SLIDING RESISTOR. 
26 ohms at 6.5 amps, very liberally rated. Brand 
new and unused, 25/~ P. & P. 3/6. 
TRANSMITTER RECEIVER No. 19, Mk. U1. 
Complete station comprising Transmitter/re- 
ceiver, power supply unit, aerial, variometer, 
contro! box, headphones and microphone and all 
connecting leads. Air tested. £9/19/6. Carr. 20/-. 
Two complete stations, £20 carr. paid. Any 
items available separately except Trans/Receiver. 
8.C.929A CRT INDICATOR UNIT.  Con- 
taining 1-3PB! 3in. C.R.T., 3-6SN7s, 2-6H6s, 
1-666, 1-6XS, 1-2X2; 8 valves in all. ideal for 
"scope conversion. New, in original sealed cartons 
70/-. Carr. 5/- 
SELENIUM METAL RECTIFIERS. 
6 or i2 v. | amp. 

12 v. 2 amp. ..... 

i2¥. 2; amp. ... 

12 v. 4 amp. ...... t 

12 v. 6 amp. ...... 
12 v. 10 amp. ... bs eed 
AMPLIFIER. 12 v. D.C. For Mobile and Out- 
door operation. Powered by Converter 2-EL35's 
or 6L6's in push-pull. Output 12 watts plus ficted 
for mike and gram inputs. A sound and tical 
unit in good condition for only £12/10/- 
RIOPA RECEIVERS. Freq. range 2-12: © megs. 
in good working order. £4/7/6. Carr. 10/-. A.C. 
oun 200-250 v., power packs available. 

arr. 5/6. 
TELEPHONE SET. Ex-Govt. “ DON Mk. Vv” 
in good working order. Ready to use. 37/6 each. 


Carr. 3/6. 
19/24 v. 10 AMP. BATTERY CHARGERS 
for 200-250 v. 50 cycles input, metered, switched 
and fused. As new, €12/10/-. Carr. 20/-. 
A.c.-D.c. RECTIFIER PQWER SUPPLY 
UNIT. {10-230 v. A.C. 50 cycles input, 100, 
110 v. D.C. output max. 24 amp. £4/10/-. Carr. 7/6, 
+ mg LIGHT CHECK METER. oo 
200/250 v. A.C. mains at_S amps. Capable of 
as ra overload. Good contldian. Only 


BicROPHONe STANDS. 3 sections of 

18}in. per section. Extends to Séin. Stands 

securely on 3 legs which fold together for car: 

ing purposes. A robust job, only 21/-. P. aP2 26. 

C.M. a 28 ey CELLS (OSRAM). Brand 
new, - . 

MINIATURE 373 LF. STRIPS for F.M. tuner 

as described in “ Practical Wireless." Com 

with all valves, and circuit. 

ONLY 42/6, post paid. 

TELEPHONE. CABLE. Twin one mile drums 

Don és. “— ms. Single one mile drums 


8 
Don 3 i 
(bes 3h Sia. Ser wike. oh 8 


. dia. 
New and unused, 9/-. P. -_ 


“A. wy ge * RECEIVERS. 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. 


@ SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED @ 


| He ALC./D.C. ROTARY CONVERTERS 


———BARGAINS IN 
x TEST EQUIPMENT 


MARCONI SIGNAL GENERATOR 
TYPE TFS!7-F/! 
Covering 10-18 Mc/s., 33-58 Mc/s, 150-300 
Mc/s. Used but in very good condition. 
Complete with full cechnical data and 
instructions. Limited quantity. Unrepeat- 
able at only £12/10/-. r. 20/-. 
VALVE TESTER TYPE. “4 200/230 v. 
A.C. input. Ex-Govt., in good condition, 
with descriptive book containing circuit 
diagram of instrument and how to test 
valves from 1.4 v. to 40 v. With valve 
holders for Brit., 4 5, 7 pin and Octal, 
US.,5 te 7 pin, |/Octal, side contact large 
Brit., 4 and 9 pin. Acorn and diode. 
Housed in substantial wooden case with 
hinged lid. £€7/19/6. Carr. 10/-. 
PRECISION SERIES 834-S (U.S.A.). 
Multi range tester for A.C./D.C. volts, 
ohms and milliamps. Basic 400 
microamps. Housed in wooden box with 
lid and carrying strap. Overall size 7} x 
Jin. x Sin. plete with test prods, 
batteries, Ready to use. £6/19/6. 
Post 2/6. 
EVERSHED & VIGNOLES MEGGER 
CIRCUIT TESTER (low reading ohm- 
meter). 2 ranges. 0-3, 0-30 ohms. The 
perfect meter continuity and polarity 
testing. Complete with test leads and rea 
to use. Brand new. Only £4/17/6. P. & P. Th 
EVERSHED & VIGNOLES. Series |! 
500 v. Megger insulation Tester, with leather 
carrying case. As new. €20. Carr. paid. 
METERS. 0-1 mA. 2in. circular F/M. 
Ditto 2jin., 25/-. 0-50 

mic., projecting 2gin. round, 49/6. 0-10 
mi/a. A.C. mic a 3tin. round 
49/6. 0-300 v. A.C. 2¢in. F/M, 25/-. 0-200 
v. A.C. 3hin. F/M, n, 
RECORD MEGGERS. 500 v. insulation 
tester, 0-50 megohms. in leather case, 
good condition, 
TEST SET TS-26/TSM. This volt ohm- 
meter is the correct tester for EES tele- 
phones and all standard telephone equip- 
ment. Brand new and boxed, with full 
technical data and calibration charts. 
£7/10/-. 
a & VIGNOLES WEE MEG- 
GER 500 New and unused. Onl wi 
apn Ditto 250 v. £10/10/.. P. & 
A.C. mains 


3/- on 
BRIDGE. 
Will test re- 


Avo vest 

from 200-250 v. 
sistance from 5 ohms to 50 megohms and 
capacity from —, to 50 mfds. A most 
useful instrument for everyday uses. Our 
price ONLY €7/19/6. P. & P. 3/6. 


etc. 


B.C. 454. 
3-6 Mc/s. Good condition, 39/6. 455, 6-9 

Mc/s., 39/6. P. & P. 3/— each. 

P.L. 68 JACK PLUGS. Brand new, Only 

2/6 each. 


HEAVY DUTY—ALL STEEL 7 


TRIPOD STANDS 


Adjustable every 6in. to approx. 
ft. Gin. when fully extended. 
(Folds up to only 4ft. 6in. for 
storage.) Suitable for outdoor 
speakers, public address systems. 
ry- floodlighting, etc., etc. 


Price £d~90,0 carr. 5). 


as described 
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ADIOINING 
LEICESTER SQ. 
TUBE STATION 
Telephone: GERrard 6794/1453 


ROTARY CONVERTER (as illus.). 
12 v. D.C. input 230 v. A.C. Output 50 cycles at 
135 watts. plete in carrying case with lid. 
voltage control, sliding resistance, mains switch 

Brand new and 


24 v. D.C. to 230 v. 
d new and un- 


Ex-Gove, 


if /6. 
ROTARY CONVERTER. 110 v. D.C, input. 
230 .C. output, 50 cycles, 50 watts sneren. 
Complete in waterproof steel case, 47/6. 
ROTARY CONVERTER. 230 v. D.C. input 
to 230 v. A.C. output at 230 watts. Brand new 
and unused. £15. Carr. 10/-. 


ONE ONLY!! 


2-. Ditto, 14 A.H. less handle, S/-. P. & P. 2/ 


% TRANSFORMERS > 
£.H.T. by ge 9,500-0-9,500 at 
2.9 kVA. Pri. 230 v., 50/60 cycles. New and 
unused. ” Carr. paid. 
E.H.T. TRANSFORMERS. 3,850 v. ac 50 mA. 
with two additional 4 v. L.T. windings for 230 v. 50 
primary. New and 15/-. Carr. 5/-. 
Sk abe maranatha 
v. pri A tropicalised. 
New and boxed “ails Carr. 16/-. 
RCA MODULATION TRANSFORMER. 
Heavy duty. Pri. 10,400 ohms. Sec. 4,350 ohms. 
New and unused. £5. Carr, 10/-. 


230 v. 50 cycles pri., 11-12.6 70 amps. 
Lhe . at 
Ditto’ 13-15 v. sec. at 60 . Both capable of 


Carr. 20/- each. 
TRANSFORMERS. yi a Ph Pri., oon, 28 v 
to 41 v. at 14 amps. New and boxed 


6 v. 
ine Pk mie ies 
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TECHNICAL TRADING CO. 


12-INCH 5-CHANNEL T. TV SET 
All tested pictare before phe A — Po selection. a will send the make 
require if available. Marconi, Cossor, Ferguson, Ekco, ete. Truly £9 40 
unusual value. . 


Latest EDISWAN XB104. 8.4.5. detalis .. 
TRANSISTORS SF - SPOT (up to 800 Ke/s). Guaranteed.. 

(up to 2.5 Me/s). Guaranteed .... 
AM/FM 1 WAVEBAND 6 VALVE berm famous make, 12 x 3in. black and translucent 
gold dial, 6 latest valves, 200/250 v. A.C., unrepeatable, £11/19/-. Carr. 4/-. 


Revacuumed T.V. Tubes! 
EX-EQUIPMERT. (AD guaranteed 6 months.) =. > Insurance 12/6. 
9-10in., 3/16, CRM91, MW22-7, MW22-14, MW22-16, $10.8 
12in., 121K, ‘CRMI21- A-B, C RM123, MW31-14, MW31- a4, ete. 0 
léta., Sor 141K, 14K PA, MW26-24, CRM141, ete. 
15-16in., 1-1, CRMI5S1A, CRM151B, CRM152-A, etc. 
17in., 4 aS I7ABP4, 171K, 172K, MW43-64, etc. 


TRON SELENIUM RECTIFIERS —I12v.1a., §/-; 12v.2a., 7/6; 12-¥. Ho. 9/6; 250. 
r. 250 ma., 9/6; 500 v. 50 ma., 6/6; 500 v. 150 ma., 9/6; 1,000 v. 40 ma. 
|, 260 ¥ so Ji-; 250 v. 250 ma., 19/6; 250 v. 300 ma., 23/6. 


megaermgge et RADIO VALVES, 24-HOUR SERVICE 


SG50 SIGNAL GENERATOR covers 100 ke/s to 80 Mc/s in six 
ranges on fundamentals. A de luxe instrument for only £9. A few 
only, brand new but slightly soiled cases for £8. Carr./packing 6/- 
extra. 

CRS@ BRIDGE measures !0pF to 100mF and |! ohm to 10 Megohms 
in fourteen ranges. Leakage test for condensers. Designed for bench 
use, measurements are quickly and accurately made. Price complete 
£8/2/6, plus 4/6 carr./packing. 

VV60 AUDIO VOLTMETER for checking and designing Hi-Fi 
audio equipment. Measures | milli-volt to 100 volts. Price £14, 
plus 4/6 carr./packing. 

AOS® AUDIO OSCILLATOR covers 20 cps to 200,000 cps in 


four ranges. Output variable up to 10 volts. 


OPADADAWR? 
BADAOs BSA 


_ 


Can 

@a0r 

Oooo e 
oe 


eee 
Laat = 
ei 
~ i 
S2O@e' 


Details of above sent by return on receipt of stamped addressed envelope. 
HIRE PURCHASE available. TRADE supplied direct aaaoe a/6 


GRAYSHAW INSTRUMENTS i For full list — Valves, lon tan bene de, ete., send 6d. in stamps for 
12-PAGE LIST OF 750 SNIPS 
126 aaeete Ste btn a Kent Post 1/3 in 41. pom Pag a ee Nips FOR CALLERS. 
one : Foikestone 


350/352, FRATTON ROAD, PORTSMOUTH 


wo IP cogrre® 


rea, raoarrrTe 


THERMOSTATIC 
TRANSFORMERS SOLDERING IRON 


for NT th CECO — 70 ware 


instrument size 


. . P HEATS UP @QUICKLY— 
Transistor Circuits 1} mins—STAYS HOT— 


but NEVER OVERHEATS 

—BIT DOES NOT COR- 
: RODE OR NEED 

Power Packs i | io CLEANING 


WEIGHT—4; ozs. 
(Excluding Flex) 


ALL PARTS INTER- 


FOR NATURAL SOUND Audio Amplifiers CHANGEABLE 


The Th t te easit 
We have sold a lot of 128-C and 12C Oe a ae 


adjusted to suit the 
DUODES over the past years. They rade of solder and 


have given a great deal of pleasure to i} | f eeps the tem ture 
many people in over thirty countries MADE TO in| PB nen ol —- 
' 
throughout the world. INDIVIDUAL = ai an om 
During this time we have introduced a i f 


action on-off with mini- 
ber of impro Now we feel | RE Q UIREMENTS mum electrical inter- 
that these can all be consolidated and } ference. oe a 4 
their advantages, plus the economies joints an jamage 
derived from our new production facili- by ee Se ae 
‘ : ger 
ties, offered to those who still prefer | ¢ 


NATURAL sound—who have good ears 1 fl LIST PRICE 85/- each 
and know truth when they hear it. 


: | BRITISH PAT ‘ 4 
The NEW 12D costs only £12. P.A.M. H T D A . ae No. re 21 
it vailable from Manufac- 
The NEW !26 costs £15. | . 


Write NOW for details to MERROW: GUILDFORD CARDROSS ENGINEERING 


. co. LTD. 
SURREY LEVENFORD WORKS 
: DUODE LTD. Tel.: Guildford 2211 gy ee 
24 Dingwall Road, Croydon, Surrey. Phone: Dumbarton 655 


January, 1959 


Wrmetess Wortp 


145 


GENERATOR 


Coverage 100 Ko/s.-100 Mo/s. on ftunds- 
wastes oan 360 Ente. fo Se Eee. on bar 
monies. Metal case x 62in. x Séin., 
grey hammer finish. we three 
miniature valves and Metal Rectifier. A.C. 
M Internal Modulation of 


SIGNAL 


: pth of 30%. Modulated 
or unmodulated R.F., output continuousiy 
variable 100 millivoite, 'C.W. and mod. switeh, 

output. Incorporating magic- 
indicator. Accuracy plus or 


£6 19, 6 Or 25/- cpm ¢ ~ 6 monthly poate of 214. 


Packing 5/- extra. 
SIGNAL GENERATOR 


Coverage 120 Kc/s.—230 Ke/s., 300 Ke/s.— 
-, 900 Ke/s.—2.75 Me/s., 2.75 Me/s. 

s., 8 Mc/s.—28 Me/s., 16 Me/s.—66 

, 24 Me/s.—S4 Mc/s. Metal case 10in. x 
6iin. x 4}im. Bize of scale, 6jin. x 3}in. 2 
valves and rectifier A.C. mains 230-250 v. 
Internal modulation of 400 c.p.s. to a depth of 
$0 per cent., modulated or unmodulated R.P., 
output continuously variable 100 millivolts, 
C.W. and mod-switch, variable A.F. output 
and moving coll output meter. Grey hammer 


finish case and white panel. £4 19 6 
/ / 


Accuracy plus or minus 2% 


SIGNAL & PATTERN 
GENERATOR 
£6/19/6 *;** 


P. & P. 5/- and 6 monthly 


Or 25/- deposit and 4 monthly 
payments 21/6. P. & P. 5,- extra. 


Or 25/- deposit, 
payments of 2] 
rage 7.6 Mc/s.-210 Mc/s. in five banda, 
amentais, slow motion tuning audio 
ertical and horizontal bars, log- 
® grey hammer finished case with 
handle. Accuracy +1%. A.C. mains 

200-250 v. 


PORTABLE AMPLIFIER 


Size 6jin. long, Sin. high, 2}in. deep. Will 
suit any type of crystal pick-up. Output 
approx. 2 watts Incorporating BOCCS3 
double triode. Cossor 142BT output pentode 
and contact-cooled rectifier. Fully isolated 
maing transformer for 230-250 A.C. mains. 
Bass, treble and volume controls. 


I Plus P .& P. 
496 "ie. 


5” SPEAKER WITH 
O.P. TRANSFORMER 


purchased with the above 18/6. Pius P. & P. 1/6. 


B.S.R. MONARCH UA8. 


10 records 12in., 10in. or Tin. 
at 33, 45 or 78 r.p.m. Intermixes 7in., 10in. 
and 12in. records of the same speed. Has 
manual play position; colour brown. Dimen- 
sions: 125 x 10fin. Space required above 
baseboard 4jin., below baseboard 2jin. Fit- 
ted with Full-Fi turnover crystal head. 


4-speed, plays 


£6/19/6 Mrs 2i.ete 
or 25/- deposit and P. & P. 5)- and 
5 month'y payments of 27'-, 


MIXER 
4-SPEED 
AUTOMATIC 

Type “O” Pick-up, an 3. * 


COLLARO 


Model 457. 


CHANGER 


13 CHANNEL 
TUNER 


LF. 11-16 Mo/s. or 34 to 38 Me/s. , 
with PCFS8e and POOCS4. These have been 
removed from chassis. State frequency 


required. 
19/ Plus P. &@ P. 2/6 
/ Less valves 9/6. 


Knobs 3/6 per set extra. 


AC/DC —e MULTI-METER KIT 


RADIOGRAM 
CHASSIS 


5 valve, A.C./D.C,, 3 wave-band super- 


Valve line-up: 10Cl, 
U404 and 10P14. 
input, 2 dial lights and 


£6/19/6 


8 WATT AMPLIFIER 


PUSH-PULL 
COMPLETE WITH CRYSTAL MIEE 
AND 8in. LOUDSPEAKER 


litt. For use with Std or L.P. records, 
musical instruments such as Guitars, 
ete. 


£4.19.6 mr erin 


deposit Plus P. & P. 7/6. and 3 monthly payments of 25/-. ea 


FAMOUS MAKE 
TURRET “ TELETUNER” 


CONSTRUCTORS’ 
PORTABLE PARCEL 


prising case, chassis, top plate, 
speaker with O.P. trans., twin gang, sa00 Ken. ae 
trimmers, four valve holders, wa twitch and 
volume control with switch. 

39/6 Pius 3/6 postage & packing. 


2 VALVE & RECTIFIER AMPLIFIER KIT 


Approx. oot Sante, ee Se tone and volume cuntrois. All the parts to 
make above iess chassie speaker and O.P transformer. Two of these would be suitabie 
for stereophonic. 19/6. Plus P. & P. 2/-, 


PLAYER CABINET 


Finished im 2 tone leatherette, will take B.S.B. UAS, 
with room for amplifer and 7 x 4 speaker. Overall 
size 15}in. & 13jin. x Spin. 


£2.19.6 = rws-rer. 


MAINS TRANSFORMERS 


all 
0-160, 180, 900 v. 1% =. 
2.5 amp., 5 ¥.. 2 amp. 10/6. 250-0-850 ee a ee 


ioe.” Postage and op the above 3/- 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23, ACTON HIGH STREET, LONDON, W.3 
GOODS NOT DISPATCHED OUTSIDE U.K. ALL ENQUIRIES SA 
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——GILSON—— | 
TRANSFORMERS 


The above illustrates our Type WO 866. 


Extra wide frequency range 20-30W. U.L. | 


Output Transformer. 6,600Q A-A, 43% 
taps, 4-section secondary for various loads. 


Gilson transformers have been 
research establishments in the 


chosen 


by 


by Government departments, to whom the 
utmost degree of reliability is essential. 
We could enlarge on the qualities of our 
products but prefer to let the above facts 
speak for themselves. 


Below we list some of our 


STANDARD TYPES & CURRENT PRICES | 


MAINS TRANSFORMERS—With wir 
WO 839 300-0-300V. 60 mA. 


£2 0 
»” 830/250. 250-0-250V. 65mA., 2 x 6.3V 
£2 


2x 6.3V. 


With tag panel. 
WO T41A/B. 300-0-300V. 150mA., 
65A., C.T.; 6.3V. 1A. tapped at 5V. 2 
£3 
£5 


WO 941. For the Williamson... 


CHOKES 
WO 805/5. 5 Hy. 65mA. dic... 
WO 942. Multi-purpose Choke, 70 Hy @ 
_ d.c, dropping to 15 Hy. @ 40 mA. 
1 


wo 7a. 10 Hy. ‘150 mA. d.c.. 


OUTPUT TRANSFORMERS —with panels 
WO 696. P-P pentode 6 or 8kQ, 12 W. 


£210 6 
WO 710. P-P ULL. 
WO 892. P-P U.L., 
WO 866. P-P U.L., 
wo 767. 


7kQ, 12W. .. 
8kq, SW. 

6.6kQ, 30W. 
With solder tags on coil. 


P-P ULL. 


#3 2 6 


9kQ, 7 IW. 


200mW. TRANSISTOR TRANSFORMERS 
Standard: WO 929 Driver 
50~-20k~ WO 930 Output 
MINIATURES for Printed Circuits 
WO 1072. Driver & WO 1073 Output. 
° 28/— per gair 
Please write for informative leaflets on the above, 
N.B.—Retail sales through stockists or by 
t only. Our offices and works are c osed 
| adhered 


R. F. GILSON LTD. 


Aircraft, | 
Motor, Radio and Electronic industries also | 


ends. | 


1A. 


"| 
0 


£215 6 | 
£512 6| 


Single | 


for Stereo, 
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/veman TIME SWITCHES ,., cae, 


m/off lighting and power. Reconditioned as -_ In 
—— cases. 10 amp., 75/-; 15 amp. §5/-; 20 amp., 


SYNCHRONOUS A.C. MOTORS gery meter move- 
ments), 200/250 v. Por models et Approx. size 
: %in., weight 1 Ib., 10/-. 
M. In good working order 

6. 


fraeeees. 
» 9/6; Gin., 9/6; 5in., 


with single earpiece and beadband, complete with 
serew-fixing table etand. Approx. 22in. extension. 
Brand new, boxed, 38/6. 

4-POLE %3-POSITION SWITCHES, 3/-. 

AVO UNIVERSAL TEST METERS. 
new. in perfect working order. 
Mode! Z, 29/O/-. 


Reconditioned as 
Model 40, £10/10/-. 


CITY SLOT METERS (1/- in slot), for A.C. 
Mains. Fixed tariff to your requirements. Suitable 
for hotels, ete. 10 A. 84/-, 15 A. 94/-, 20 A., 104/-. 
Other amperages available. Reconditioned aa new. 
QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 10 A. 42/6, 15 A. 58/6, 20 A. 
57/6. Other amperages available 
MIRROR GALVO'S. atoweet resistances, 190 ohm. 
External = 1,400 chm. Sensitivity 2,200 
MS. N , in wooden transit box. Size 13x 6x 


5 
DASHBOARD 8-DAY CLOCKS. 
size Qjin. By well-known makers. 
VENNER 8-DAY CLOCKWORK TIME SWITCHES. 
230 volts, 1 amp., 3) x 2j x 2jin., with key and con- 
necting socket, 27/6. 
ELECTRO MAGNETIC COUNTERS. Ex-G.P.0. 
one perfect, 400 and 500 ohm coil, counting to 9,999, 
operated from 25 v.-50 v. D.C., 4}in. long 1¢ x lin. 
Many industrial and domestic applications. §/6, 
0-1 MOVING COIL MMETER. Overal' dia. 
S}in. dial, 2}in. flush pane! mounting. Guaranteed in 
perfect working order, 19 6. 
RELAYS. Type 3,000. 1,000 ohm coil, 2,000 ohm coil, 
500 ohin coil, and 50 ohm coil, 7/6 each. 
TUFNOL SHEETS. jin. thick, 47}in. x 47}in., £2, 
23in. x 16in. 7/6, 16in. x 16in. B/- per sheet. 
All prices include carriage. 


23 LISLE ST. (cer. 2969) LONDON, W.C.2 


Panel mounting, 
7/6. 


every 


Closed Thursday 1 p.m. Open all day Saturday 


11a8T.GEORGE’S RD.,WIMBLEDON, 8.W.19 | 


Phone : WiMbiedon 5695 


Makers of HEAVY DUTY MAINS, NEON and 
FLUORESCENT LIGHTING TRANSFORMERS | 


| ial 


a straightforward guide to 
the principles of television 


A First Course In 


TELEVISION 


By “ Decibel.”” This new book 
not only deals in a simple 
manner with the reception of 
television pictures but also 
explains how the signals 
originate and the techniques 
involved in the transmission of 
pictures by television— 
including colour transmission. 
Written by the author of that 
best seller—A First Course in 
Wireless, this handy book can 
be followed easily by the 
interested amateur as well as 
those engaged in, or studying 
for employment in, broadcasting | 
and the servicing of receivers. 
From booksellers, 15/- net. 


PITMAN | Technical Books 


Parker St., Kingsway, London, W.C.2. 


SOUTHERN RADIO'S 
SPECIAL BARGAINS 


SPECIAL OFFER 


TRANSMITTER - RECEIVER 


TYPE 38 MK 11 


WALKIE-TALKIE 


we 


PERE. 


Complete in Metal Carrying Case. Qin. x 
6jin. x 4in. Weight 6ib. Frequency 7.3 to 
9 Mc/s. Five valves. £1/2/6. Post paid. 


| These Tx-Rs are in NEW CONDITION, but owing 


to demand they are not tested by us and carry no 
guorantee, but should prove SERVICEABLE. 

ATTACHMENTS for Type “38° Trans- 
receivers. ALL BRAND NEW: Headphones 
15/6; Throat Microphones 4/6; Junction Boxes 
2/6; Aerials, No. | 2/6; No. 2 5S/-; Webbing 


| 4/-; Haversacks, 5/-; Valves—A.R.P.12 4/6; A.T.P.4 


3/6; Set of FIVE VALVES 19/- the set. 
OFFER No. 2: 
** 38,"" as above, complete with set of external 
attachments, 42/6, post paid. 
OFFER No. 3: 
Transmitter-Receiver “38° Mk. Wl. Brand 
new with complete set of external! attachments 
including Webbing Haversacks and Valves, 57/6, 
post paid. Fully guaranteed. 
TRANSRECEIVERS. Type “18” Mark iil, 
Two Units (Receiver and Sender). Six valves, 
Micro-ammeter, etc., in Metal Case, untested, 
without guarantee but COMPLETE, £2/18/6. 
ATTACHMENTS for “ 18" Transreceivers. 
ALL BRAND NEW. Headphones 15/6; Hand 
pees 12/6; Aerials S/-; Set of 6 Valves 


TIIS4 TRANSMITTERS. Complete in tansit 
case. New condition. €2/5)-. 
RECORDING BLANKS. Brand new. “ Emi- 
disc."" Ready for cutting. 13in. 6/- each or 15 
complete in metal case £4. 
RESISTANCES. 100 assorted useful values. 
New wire end 12/6. NEW. 
CONDENSERS. 100 assorted Mica; Tubular, 
etc., 15/-. NEW 

LUFBRA HOLE CUTTERS. Adjustable 
din. to 34in. For Metal Plastics, etc., 7/-. 
QUARTZ CRYSTALS. hs - F.T.241 and 
F.T.243. 2-pin, tin. spacin: Frequencies be- 
tween 5,675 ke/s and 8.650" ‘ke/s (F.7.243). 20 
Mc/s and 38.8 Mc/s (F.7.241, 54th Harmonic) 
4/- each. ALL BRAND NEW, TWELVE ASSOR- 
TED CRYSTALS, 45/-. Holders for both types 
1/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for 
their choice. 
TRANSPARENT MAP CASES. Plastic. 
I4in. x 10Zin. Ideal for Maps, Display, etc., 5/6. 
STAR IDENTIFIERS. Type | A-N Covers 
both Hemispheres, 5/6. 
tee —— 2 im- 
pulses per 


1/6. 
REMOTE CONTACTOR. For use with above. 


MORSE TAPPERS. Midget type, 2/9; Standard, 
5 ~3 Heavy type on base, §/6. ALL BRAND NEW. 
RSE PRACTICE SET. TAPPER with 
BUZZER on base. Complete with battery, 12/6, 
BRAND a 
MAGNETS. Strong Bar type. 2 x 2x a, 1/6 each. 
PACKARD-BELL AMPLIFIE Complete, 
BRAND NEW, with valves, <p etc., @tc., 1/6 


each. 

SPECIAL OFFER. 12 ASSORTED METERS. 
Slightly damaged. Mainly broken cases (perfect 
movements). Including 3 BRAND New ircraft 
instruments. 12 for 45/-. 


Post of carr. extra. Full list Radio Books, etc., 3d. 


SOUTHERN RADIO SUPPLY, LTD. 


LITTLE NEWPORT STREET, 
LONDON,’ Ww.c2, GERrard 


JANUARY, 1959 
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———RADIO CLEARANCE LTD.—— 


TRADE 
ENQUIRIES 
INVITED 


27, TOTTENHAM COURT RD., LONDON, W.1. 
The oldest Component Spzcialists in the trade 


Telephone: 
MUSEUM 9188 
EST. 30 YRS 


ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND 
ABBREVIATIONS: C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended. 
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COOMA TETROWOVOOD 
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6 
STAMPED AND ADDRESSED ENVELOPE with any enquiry, please 


PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES. 


MINIATURE BIAS CONDENSERS 


25 MPD. 25 v., 50 MFD. 12 v., 60 MFD, 25 v. fin. x fin. 
1/6 each. 
25 MFD. 50 v ijin., 1/9. 


fin. 


SUB MINIATURE METALLISED PAPER CONDENSERS. 
fin. x jin. 100 v. working 

005 MFD., .0022 MFD., .002 MFD., .001 ist tach .01 
MFD., 02 MFD. Price Od. esch .04 MFD. 1 


TV PRESET CONTROLS 
Kourled knob and 6BA fixing boles. Diam. lin. 5K, 25K- 
a 100K, 250K, 500K, 2M, 1/S each 25K. wire wound- 


SUB MINIATURE YTIC CONDENSERS— 
SLEEVED—All at 2/3 each. 

-1 mfd. 12 v., .25 mfd. 15 v., 2-6-8-10 mids. 3 v., 2-6-8-10 
12-16-30-50 mids. 6 y., 1 mid. 10 ¥., 1 mid. 30 mfde., 12 v., 
2-8-25 mfds, 15 v., 8 mfds., 16 mids, 30y., 2 mids, 70 9, 


DISC CERAMIC CONDENSERS 500 v. Wks. 
001 MFD., .0025 MFD., .002 MFD., .003 MFD., 


500 PF., 
006 MFD. Gd. each .01 MFD. 9d. 


VARIABLE GANG CONDENSERS 
Twing Gang. 20 pF. Ideal for F.M. Zin. x Ijin. x lin. 
2. 
Twin Gang. .0005 MFD. 2jin. x 2in. x Ifin. Spindle 


mak Seis Gang. 0005 MPD. 2in. x fim. x iftn. 
Spindle jin. 5/6. 
MFD. 2jin. x Ijin. x Ifin. 


in . a 
Spindle fin. with trimmers, 
Twin Geared with 8M, 


TRANSISTOR GANG CONDENSERS 
with imtermediate screen as specified for MULLARD 
Transistor circuits, 9/6. 
As above with switch for long wave pre-election, ll, 


SWITCHES ROTARY 
Size afm a 2in. spindles. Price 2/11 each. 
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way. 
2 pole 4 way. 2 pole S way. 2 pole 6 way. 3 pole 3 way. 
3 pole 4 way. 4 pole 3 way. 


SUB MINIATURE CARBON POTS 
2K, SK, OOK, 220K, 330K, 1M, 2/- each, SM, with 
5K, 1/6, 600K preset 1/-, 1M with Rect., Q/-, 
16. 


is, 


1K 
switch, 4/6. 
Transistor 


POTMETERS CARBON 
Moulded Tracks. Diam., Mo., 2jin. spindles, SK, 10K, 
26K, Linear only. SOK, 100K, 250K, 500K, 1M, 2M, Log 
or Linear, less switch, 2/6 each. With switch, 46. 
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We have a large selection of Transformers, Droppers, Silver Micas, Trimmers, Ceramics, 
hokes, Metallised Tubular Condensers, Hi-Stab Resistors and Transistor ances 
TERMS OF BUSINESS: CASH WITH 


Condensers, 
advertise. 


ON ORDERS OVER !0/-. 


Why rod ng us a visit when next in town? 


Waxed Paper Condensers, 
far too 
ORDE 
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TELEPHONES F—type 


IN ATTRACTIVE 
CASE 


The best portable 
telephone ever 
made. With arange 
of up to 
Smiles,is 


ideal for 
FACTORIES, SUILDING SITES, 
FARMS, CiViL ENGINEERING 
PROJECTS, OUTSIDE BROAD- 
CAST UNITS AND OFFICES. 
2 perfect sets in individual carrying 
cases, complete with long life 
batteries, bells, ringer and 
100ft. telephone cable. 


£7.1 0.0 per pair Carr. (G.B.) 9/6 
DON Mk. V TELEPHONES 


Few remaining, complete with |00ft. tele- 
phone cable £5/11/- per pr. Carr. (G.B.) 9/6. 
D3 STRANDED TELEPHONE CABLE, 
NEW. Mile drum, 85/-. Carr. 17/6. 


AERIAL 
MASTS 


IMPROVED TYPE 50 MK. I! 
36ft. HIGH 


Kits comprise—6 2jin. dia 
Tubular Steel Sections of éft 
length, top-section and base, 
Pickets, Guys and Fittings. 
YOU can purchase this 
normally expensive MAST 
for a fraction of ite cost 
Please add £1 for (returna- 

bie) wooden carrying case 

The MAST is particu- 

larly suitable to take 
aerials for Tx. Rx., 

F.M. and T.V. (espec- 

tally COMMERCIAL) 

and has many other uses. 

Extra 6ft. sections can be 
supplied at 17'6 per section 
(Carr 


only ¢: 


U.S.A.-Type 45ft. TELECOM AERIAL 
MAST. (7 sections, 6ft. Bin. x 2sin. guys, 
etc.) This entirely complete set in carrying 
case 124 Gns. Carr. 17/6. Or 2 sets for £25. 
Carr. extra. British Manufacture only. 


ARMY TYPE 32ft. MASTS similar to 
above but 10 lin. screw-sections, suitable 
for permanent lightweight installation. 
Kit in canvas bag, £5/10/-. Carriage 12/6. 


£8.10. 


TELEPRINTER EQUIPMENT 
CREED (BRITISH) 


& 
TELETYPE (U.S.A.) 


MICRO SWITCHES 
BURGESS 


BRAND NEW 
MINISTRY 
RELEASE 


78’. PER 
DOZ. quantity) 
Compare this remarkable almost half- 
price offer with manufacturer’s prices. 


RELAYS | MINIATURE SEALED 
dian eens. Tye 


gh Speed Single change-over 
HOGA. 20 +220 ... 
Hees, 50 


H96D, 50¢ ‘“e 
HOSE. 1.7000 + 1,7000 . . 

SPECIAL QUOTATIONS ON 
QUANTITY & EXPORT ENQUIRIES 


HATTER & DAVIS (RELAYS) LTD. 


2, IRONGATE WHARF ROAD, 
PRAED ST., LONDON, W.22 


———“WORLD FAMOUS™]| 


PAD 2231/2/3 


WIRELESS WORLD 


75%, f 0 O_o" 


$1.0. RECTIFIER SUPPLY UNIT 


Specification: A.C. input 100/260 volts 45/65 


| Icycles D.C. output 24 volts at 10 amps. under 


tropical conditions (i.e. 131° F.) but guaranteed 


| Fof full meter current of 20 amps. 


No: | ZB 1024 


a. ae 
CHARGER 


| TAN circuits fused and switched for full 20 amps. 


or 24 volts at 125/350/700 milliamps. 
diagrams and instruction book supplied). 
Constructed in grey metal cabinet as illus- 
trated the unit is 2ft. Bin. high x 2ft. long x 
ift. 34in. deep, and weighs 14! Ibs. 
This unit was —T as a portable charging 
plant for use with $.0.S/T 3 channel tel 


(Circuit 


January, 1959 


EDDY'S«™LTD. 


(Dept. W.W.) 


172, ALFRETON ROAD 
NOTTINGHAM 


| B.S.R. MONARCH 4SPEED AUTOMATIC 
RECORD CHANGER. Complete with high 
fidelity turnover head type HGP 37-1. Capacity 

| of 10 records, Plays !2in., 10in., 7in., intermixed 

| in any order. 78, 45, 33 and |6 r.p.m. For A.C. 
mains 100-250 volts with full instructions. Special 
price £6/19/6. Post 5/-. Brand new. 


RECTIFIER/STABILISER. Input voltage 150 v. 
} at 10 m.a. for low consumption battery valves. 
6/6. Post 6d. 


TRANSISTORS. /Yellow/green spot. 6/il. 


| TRANSISTORS. R.F. Yellow/red spot. 


iit. 
Post, etc., 4d. 


SUB-MINIATURE TRANSISTOR CON- 
DENSERS. !.6 mifd., 5 mfd., 10 mfd., 32 mfd. 
2/6 each. Post 4d. 


| CHARGER RECTIFIERS. 12 v. | amp. 

|} 12 v, 1S amp. 8/9% 12 v. 2 amp. 10/. 12 v. 
amp. 14/9. 12 v. 4 amp. 16/6. I2 v. 5 ae 17/9. 
12 v. 6 amp. 19/9. Brand new. Post 4d 


system. AS SUCH ARE IDEAL HEAVY DUTY 
L.T. SUPPLY UNITS for the electronics industry, 
research laboratories, schools, etc. 

Supplied Brand New at 
fraction of makers’ price 
Ex. Warehouse. 
Instructions and circuit diagrams, 10/- dep. 
HATTER & DAVIS (RELAYS) LTD. 
2, RONGATE WHARF RD., PRAED ST., 


\ ——= LONDON, W.2. PAD. 2231/22/33 


£22-10-0) 


VALVE VOLTMETER 


MODEL V.O.8 is 2 portable Meter suitable 
for the tollowing measurements: 
0.05 TO 1000 VOLTS D.C. With an input 
resistance of 11IMQ on all ranges. 
0.1 TO 1000 VOLTS A.C. R.M.S. 


0.02 to 0.3 MICROAMPS D.C. at high 


impedance. 
RESISTANCE 0.12 to 1000MQ. 
Power Supply 200-240 V. A.C. 
Price £17/10/- -omplete. 
Please write or telephone for full details 


SWAN ELECTRONICS 
(W) 75, BELLENDEN ROAD 
LONDON, S.E.15 
Telephone: NEW Cross 7136 


| 25 mfd. x 25 vde MIDGET CONDENSERS. 
| Size lin. 1/3 each. 14/- doz. Post 4d. 


| TUBULAR WIRE END CONDENSERS. 
| Brand new (not ex Govt.). 8 mid. 450 v. 1/9. 
| 8-8 mfd. 450 v. 2/6. 16 mfd. 2/9. 16-16 mid. 
| 450 v. 5/6. 32 mfd. 450 v. ~ 32-32 mfd. 350 v. 
| 6/6. SO-SO mfd. 400 v. 6/11. 


SURPLUS NEW AND 
GUARANTEED VALVES 
25A6G 12/11 


207. «7/6 
12SN7GT 17/6 
128Q7 7/6 
}20D1 (14/6 


uY4l 7/6 


All tested before despatch. Postage and packing 
6d. per valve extra. Over £3 free. S.A.E. with 
| all enquiries. 


Cash on delivery or cash with order only. Any 
| parce! insured against damage in transit lor only 
| 6d. extra per order. All uninsured parcels at 
| customer's risk. 


Send !/- for 56 Page Illustrated 
Catologue. 
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NOW READY ! ILLUSTRATED CATALOGUE! 


iT’s TERRIFIC. ONLY 1/-. POST a, 


LEAD acip accumutaTors (u- IK ETS! K i iT s§! _K ET S 1 | 9310 Proto muctipcier cece. 


spillable), 2 volts 16 A.H. 
ideal Gar 6 welts and 12 dele - JASON F.M. TUNER K 5.0. P. & P.2/6.| Complete with 


j 

q 

] he JASON Switched F.ba. TUNER Kit. £9-19.6. P.&P.2/6.| assocated video 
» super, Crane few erieen JASON ARGONAUT AM/FM TUNER KIT cagiiier, eae 
» 

: 


L 

4 

ee ae ene "I |JASON 3.T.V. TUDOR £13.19-6. | Sioving 3-6AC7 ‘ 
5/6 " PeP. 16. Sod All these kits are complete down to the last nut and bolt. 1-6V6, complete 

‘ 

‘ 


Instruction book! di ised li 
S 3 for 15)/- P.& P.3/6; | aT ane strip only 60/-. 


» 6 for 27/6. P. & P. S/-. podchine: ne 


“PYE” l0in. SPEAKER. 3 ohm in TEST SET 16/APN pa age = 


. : 1g Transmitter/Receiver § 
magnificent case, complete with lead and |Used for alignment, and Supply unit, Aerial, ¢ 
) plug. Brand new 45/-. Carr. 5/-. a Rom egero = Variometer, concrol box, ‘Srewte and | 

12 VOLTS 10 W as internal vibrator sup- , microphone and all leads, circuit and 
gh with enh gg thn ap ey je Carr. 20)-. 
) 2-6L6s push-pull, 2-6N7. Incorporating ae 404 74 Me , INFRA-RED VIEWING. Yes, it’ aa 
mike and gram inputs, speaker outputs, ete ta ae ich 6 — 

» tone and volume controls. Size AE errand chemin 
» 6) x8in. Sprung mounted. ONLY rath ned - = ne adjustable long vision inoculars, 12 v. 
5 £12/10/-. Carr. 10)-. - “tee ee on. ’ , power peak, general qunic. oogentng | 

WALKIE/TALKIE SET. Consisting of cables and infra-red filters. be 

transreceiver covering 7.4-9 Mc/s, renge fine ins 60’- assembled within minutes. Govt. ad 
b up co 10 miles, complece with 5 valves, |"*"® OMly Carr. 10) tion £200. Brand new, boxed, laboratory 
: headphones, microphone, junction box, eben te tested. £6.10. 05 

ey and crew. on 60/- each. Carr. a eens. 7a. 4 
4/-. Two for Post free. PLESS SPEA' x 4in, 

> MALLORY [2 v. 4-pin VIBRATORS- 2-wey TELEPHONE KIT elliptical 3 ohms; Sin. circular 3 ohana, § 

Brand new, 2/6. P. & P. I/-. brand yon gue innnenin. Ot with this | 14/-each. P. & P. 1/6. 

WESTING : j rand new kit consisting © “press t0| AMERICAN ROTARY CONVER- 
‘ wusrwesnoues Fe ” Be ne talk "* hand telephones, long-life battery. | TORS, With cooling f Fan. Input 12 v. 
P. & P. I/-, CR ee Kf ee mae wiring details | D.C. Output 250 v. Com- 4 

S.A. eal tor garage, ofice suppressed. ideal for run 
‘ u. Ss A. Whip AERIALS, 12ft., 12/6, workshop, factory, ay Bag lane, toe genaing 

, i larm, camping an = Only 17/6 each. P. & P. 3/6. 

R.F. UNITS. / 

D Ciccuit 8/6. Type’ 26, 50/65 Meje, with home. Will give end- |’ SPECIAL VALVES. 813 70); 029 

circuit 20/-. P.& P. 3/6 on each. and has proved reliable ender om com 2 : 30/-5 $32 38/~; SEGA 13/6. 

) GELOSO V.F.O. UNITS. Type 102 |ditions. "Complete AERIAL VARIOMETERS. These | 

) covering 80, 40, 20, 15 and 10 metres, |kit sent for only 2 6. magnificent instruments will enable you 

) single and output, using 1-615, 1-6AU6, : Sh cours maximum signal strength on all 
1-6L6. Complete with calibrated dial and ave receivers.  Preci cali- ¢ 


brated control. - 
sutton Les valves 5°: 8?. RELDA MAINS TRANSFORMERS | son costo e076 aie Oo" | 


r pee BENDIX COMMUNICATION RE- ¢ 
BUILD AN F.M. TUNER. With this |!nterleaved and impregnated. Primaries 200-240-250 v. 50 
att nding | ye 37 Mejs, complete |¢/: 250-0-250 v.80 mA.,.6.3v.3.5..,4v.42.,0-45v.2a, 22/6| CELVER RA-IB. 0. ae} y pi yn 
with 6 valves, 3- 2-EF92, 1-EB91. |350-0-350 v. 80 mA., 6.3 v. 3.52.,4v. 42., 0-45 v. 2a. : for ak chee aon 
LF.T.s ete. a ee Mae cicuit and |250-0-250 v. 100 mA., 6.3 v.3.5a,5v.2a,63128. ... illuminated dial, RE 
yom aga conversion = En. Noser pec y= dene en a. 5v.2a.,6.3v 1a... = ry Provision for ‘Loop 
etails he best buy of the year, 40/- |6-3 v. 2.75 a. anstormers " 
b with valves. 12/6 less valves. P. & P. 2/6. ete gy v. 2a. Filament transformer . ove operat Mil et renee Bor yon d 
MICROPHONES = BRAND NEW. ©-5-11-17 v. 4 amps. Battery charger type tion. Size I4in. x Zin, x 94in.. weight § 
Throat magnetic 3; No car ibs. occa £20. S$ itable Loop 
» with switch, 6/6; No. 7 moving coil, 8/6. POWER SUPPLY UNIT No. x aerial for above & £5/10/-. - 
4 
» TELEPHONE AEE. Brand ARMOUR ~ RECORDING WIRE. 
new. 12/6. P. & P. Ij-. Contains Hand Generator giving 6 v. 
AMERICAN MIDGET ACCUMU.- |oUtput with overload cut-out, ideal 
> LATORS. 36 volts lead acid type, 2/6 be Soest 9 te cor Seaeeys 6 volt 
cach. P. tf 150 volts with Seapet ait baie 
NOOVER ROTARY — A : A 100 6/- each. 
FORMER. 11.5 v. input, 490 v. output |etc:for Army 38 and 18 sets; Battery BA)|")\0) | METERS. 0-1 mA. 2in. square 22/6. 500 
7 box for three 2 v. accumulat 
and 6 v. input 230 v. output at 65 mA. v6 This is a fully portable perigee micro-amp. 2in. circular, calibrated 0-! 
) WHEATSTONE BRIDGE. Consisting ARE Bs Ag “i 4| | and 17/6. 1 amp. HLF. 2in. 
of four stud switches. 0-210 ohms. | NEW. , circular 5/6. P. & P. 1/6 on each. 
» Galvanometer centre zero F.S.D. 2.5 mA. ONLY = : 
‘ Ranges easily extended. Housed in oak carr. paid. 
cabinets 16 x 74 x 6in. Worth £20. 


enemies instructions. 22/6.P. & P. T.C. Ss. RECEIVER TY 5 to 12 Me/s.| 2 


VIBRATOR PACKS. 12 volt input 300 
5 volts output at 150 mA. consists of 12 
volt vibrator, 4 metal ee. on 
D and smoothing condensers. Y 25/-, 
) carriage 7/6. 
also 6 v. input 230 v. output at 100 mA, 
complete 4-pin vibrator, on Pg 4 
Fully smoothed 25/- each. P. 3/6" 
) HEADPHONES— 
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A. lightweight. Type 
30, a wa 
R.5, 8/6. 

~— ohms ‘us. 


convene Roa er £8.10.0 Carr. 15}-. 


87, TOTTENHAM CT. RD., LONDON, W.1. ; 
32A, COPTIC STREET, LONDON, W.C.1. | 


All post orders etc. to (Dept. “W"") 32A, Coptic St., London, W.C.!. MUS 9607. 
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SOLDERING 
EQUIPMENT 
BY 


SFG TheOe rune 


PRECISION 
SOLDERING 
INSTRUMENTS 
for the 
ELECTRONICS 
INDUSTRY 


@ Rapid ae 
@ Bit sizes 3/32in to 3/8in 
@ ‘PERMABIT’ or Copper 
bits 
e Ali voltage ranges 6/7v 
to 230/250v 
@ Prices from 19/6 
iiustrated is the 25w 
Biéin replaceable bit 
model with safety 
shield. 
British and Foreign 
Patents. Registered 
designs. Suppliers to 
HM and = Foreign 
Governments. Agents 
throughout the world. 
Brochure No. &.5 sent 
free on request. 
Sole proprietors and manufacturers: 


LIGHT SOLDERING DEVELCPMENTS LTD. 
106 George Street, Croydon, Surrey 


Phone: CROydon 8589 Grams: Litesold Croydon 


—PRECISION SHEET METALWORK— 


We specialis» in manufacturing of 
Chassis in all metals, large or small 
quantit.es to your own specific .tions 


Vv. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd., New Cross, 
London, 6.£.14 


cn elophone: TiDeway 4795, 


Wrre.ess Wort 


January, 1959 


MOTORS. The famous “ Rev " Eiectrotor, the 
lightest and most efficient miniature motor in the 
world. Weight only $ ozs. for Model Makers, 
Research Department, instrument Makers etc. 
44/6 volts D.C 0.3 amps. 6/7000 r.p.m. Suitable 
also for Toy manufacturers, for up to 18in. motor 
boats, Helicopters and Aeropianes. Price reduced 
to 6/6, post 6d. Write for special leaflet. 
A.C. MOTORS. 1/l0th. H.P. 110/230 voits 50 
cycles $.P. f.p.m, capacitor start, new con- 
dition, with capacitors, 37/6, post 3/6. 1/8th H.P. 
230 volts A.C./D.C. 3000 r.p.m. semi enclosed, 
4-foot mounting, 45/-, carr. 5/-. 
RECORDING METER. Elliott type D. wall 
pattern, in black enamelled case, 3000 m.a. 
Jin. per minute, 230 volt A.C. motor. in new 
condition. 
REAL NICKEL ELECTROPLATING with 
the VICTRIX Plant. We offer a complete plating 
plant ready for use in your workshop or in the 
Home. The Plant comprises the special plating 
bath [0in. x Bin., four 99.9% pure nickel Anodes, 
wood supports and rods for holding the anodes 
and work, cleaning chemical, nickel chemical, 
fixing wire and U2 cell, 90/-, post S/-. Write for 
special leaflet. 
HALICRAFTER type S.27 C.A. 130/210 mes. 
Lab. tested end in good order, £45, carr. extra. 
“S$ METERS. 2in. square flush pane! mounting, 
new stock suitable for A.R.88 or other Receivers, 
39/6, post 1/6. 
D.C. MILLI-AMMETERS. 2jin. round flush 
panel mounting 0-1 m.a., 21/-, post I/-. 2in. square 
flush 0-5 m.a., 18/6, post 1/-. 
D.C. METERS MOVING IRON POLARISED 
0-25 amps. 2}in. round flush 12/6, post 1/-, volt- 
meters to match 0-9 voles 8/6, post |/-. 
D.C. METERS MOVING COIL. 2in. round 
flush 20 amps., 12/6, 40 amps. 12/6, post I/-. 2in. 
_— flush 0-20 volts, 10/6. 40 volts 12/6, post 
RELAYS. G.P.O. type 3000 or type 600 coil 
resistance 1000 ohms. multi contacts 8/6 each, 
plus |/- postage. 


Leslie Dixon & Co. 


Dept. A, 214 —— Road, London, 8.W.8 | 
Telep > MACaulay 2159 


NYLON ~° P.T.F.E. 
ROD, BAR, SHtET, TUBE, STRIP, WIRE 
No Quantity too Small. List on Application. 


BRASS - COPPER ' BRONZE 
ALUMINIUM - LIGHT ALLOYS 
H. ROLLET & Co. Ltd. 


6 Chesham Place, S.W.1. SLOane 3463 
ALSO AT LIVERPOOL. BIRMINGHAM, 
NCHESTES, LEEDS. 


ODDIE FASTENERS 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS® REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


justroted brochure and other information 
will gladly be sent on request. 
DEFT. “W.w." 


Oddie, Bradbury & Cul! Ltd. Southampton 


Tel.: $5883 Cables: Fasteners, Southampton 


METERS 
WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo- 
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 


All to B.S.89 


instruments tested and standardised on our 
premises, and replacements supplied from our 
stock. 


REPAIRS 


Delivery 7-14 days 
Our skilled craftsmen carry out re- 
pairs or convert any types and makes 
of single and multirange mecers. 
Where desired repairs are accepted on contract. 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2. 
Rrard 486! 


Telephone: GE: (Retail 2613° 


POST OFFICE LINE EQUIPMENT 

Perforators, Reverforators, Ato 
Transmitters 6-unit em. 

POWER SUPPLY RECTIFIERS: for Telegraph eystems. 

——. — be Pass cut-off trequencies from 

309 ¢ 

SPARES “AND Acckssorres he Aid veres yes 

LINE EQUIPMENT: 


Recording Bridges, ony 2 Rene ag 
Protectors, Cotle Lnductance, ny, tye 
SWITCHBO. tonne ¢ type AD-1240 (3-6-9), 


ARDS: F.0. 
Universal Call 10-lipe, Magneto 10-line. 
FIELD TELEPHONES: ae es DS nt & 
CARRIER TERMINALS AND REPEATERS: | + 1. 
144, Speech «& see ad pomaes 2/4 Tone No. 5, 
Diversity Combt and «pares of all types. 
LOW POWER RADIO STATIONS— 

ind use) 


( 
COLLINS 18Q SERIES 1} to 12 Mc's RF Output 
25 watts roser units for 12 v., 24 v.,115 v. D.C. and 
115 ¥. and 230 nes 
WIRELESS SET No. 19: 2-8 Mc/s and 235 Mo/s, all 
ancillary equipment and R.F. Amplifiers No, 2, Mk. 2. 
No. 31: Manpack Walkie-Talkdte 


. 88: Manpack or Truck Walkie- 
Talkie 40/42 Me/e, 4 Channel 
6CR-193 40-75 watt output Radio Station HF. 
LOW POWER RADIO STATIONS— 
(Airborne use) 


%., complete with all 
URING EQUIPMENT 
118-135 Moje, 124- 


le and 
«pares stocked in large quantities. 
COMPONENTS: Capacitors, variable and fixed up to 
2 mfd. at 10,000 volta. Transformers, Heavy Duty, 
Rectifier various, Carbon Brushes, Magslip Hunters, 
Ball-races, Potentiometers, Test Meters. 
TRANSMITTERS Redifon Type G12T — Output 2 
kilowatte C.W. 500 watts phone Frequency coverage 
100 Kele to 1,200 Ke/e in 4 bands. Operates from 230 


SCR-622 4-Channe! 100/156 Mo 
operating and test equipment. 
MEAS’ 


REBECCA DISTANCE 
Mk. VIL 
100-124 Moja, 


All ancillaries 


volte 50 cycles supply. V.F.O. and crystal control with 
switeh selection of 6 Spot Frequencies. Air Ministry 
Type T1509—Onutpat 300 watts Al, A2 and At. Fre- 
quency coverage 1,500 Ke/s to 20,000 Kc/a. Operates 
from R volts, 50 cycles supply 


. GILFILLAN & CO. LTD. 
Netloned Provincial Bank Chambers 
20 South Street, Worthing, Sussex. 

Tet.: Worthing 8719 and 30181. 


Cables: Codes: 
— "GIL WORTHING” “BENTLEY'S 2nd." — 


FM and Hi-Fi COMPONENTS 
im stock for the 
WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits Is. 6d. 
RADIO CONSTRUCTOR FM _feéo»od, 
MULLARD AMPLIFIERS 
G.E.C. 912 PLUS AMPLIFIERS 
JUPITER STEREO UNIT 
Seperate price ta" 
J. T. FILMER %; 


Te: Dariferd 4067 


CRYSTAL 
CONTROLLED 
F.M. RECEIVERS 


Many “‘ Wireless World” readers have 
now proved that the real answer to the F.M. 
oscillator drift problem is to crystal control 
the oscillator-stage. 


Type FMO Quartz Crystals at £7/10/- per 
set of three for the Home, Third and Light 
oe pe ae bring the cost within 
ounds of possibility for those enthusiasts 
who require the highest quality reception 
of the VHF programmes. 


Our Leafiet FMO gives full circuit details 
with hints for converting existing receivers. 


It costs 6d. post free, so why not send for a 
copy now? 


2 WHEN IT’S rg ® SEeeTAas 
THINK OF Q.C.C. Fi 


The QUARTZ CRYSTAL Co. Ltd. 


Q.C.C. Works, 
Wellington Crescent. 
New Maiden, Surrey. 


Telephones ; 
| MALden 0334 & 2988 


January, 1959 


Wrmetess Wortp Sik 151 


A A SS HL ATL ATS ORR A A SS A EE A on ome 
Radio Component Specialists since 1946. Staffed by Engineers and Amateur Radio Constructors who 
enthusiastically try to give you a square deal. 


FOR FULL VALUE FOR MONEY 


SPEEDY MAIL ORDER SERVICE 


—Try us 


Oso ciuse cum couepsaeiiegheaivebinibeninnsiemienstinies ebeiateiiesliadianiamntancenes expe eqn iaiat iaiiaanin epensaiantpaitaimmadaasinidle iain 


MULLARD “3—3" QUALITY AMPLIFIER 


JASON F.M. TUNER UNIT 87-105 mes 


Designer Approved Kit of parta to build this modern tughly successful unit, drilled 
chases and superior type dial. Colle, cans and all quality components, ete., for 
only 5 ens., post free. Set of 4 spec. EFO1 or equiv. valves 30/- post free. TMustrated 
handbook with full details, @/- post free—free with Kit 48-br, Al 

7/6 and 2)- p. & p. AND NOW—Jason “Mereury”’ Switched F.M. Tuner, with A.F.C. 
Complete kit only 84 gne,, plus 2/6 p. & p. Set of 3 x B.P.80 vaives, special price 21 /-. 


ALL-WAVE RADIOGRAM 
CHASSIS 
3 WAVEBANDS 5 VALVES 


LATES1 JIDGET BVA SERIES 
BCH@, EF¢l, EBO4, BIlAl 


technique. delayed AVC and 
feedback O/P 4 watts, Chase 
size 134 «54% 2}in. Dial 10in. x 
4}in. Hor. or Vert. station names. 


. . 4/6. 
So erEnace—= sta/to/- ory 


RECORD PLAYER BARGAINS 
New Reduced Prices 


/6; 4-ap. O Junior with ACOS 
15 /-, carr. and 


SINGLE PLAYERS. 4-<peed BSR (TUS), 
P.U. B0/-, 4-cpeed GARRARD (48P), toa. 
A ERS, 4-sp. BSR (WAS), /@. 4-ep. COLLA 27/19/68; 4-«p. 
GARRARD (RC190/4H/2). 20/16/-: above units are latast 4-speecd moiels, 
fitted light weight§erystal pickup and twin sapphire styli. Complete and ready to ae 
FINEST SELECTION AVAILABLE—ALL 
BRAND NEW AND GUARANTEED 


ELECTROLYTICS ALL TYPES NEW STOCK | NEW ALL 
CAN TYPES | BOXED VALVES GUARANTEED 
; te inca BABOROB/ 

$s, 184 7 BCE Oh 


oe 


22018 


500 v. 2/- 


© co Marr 
SSsSueerre 


3 


AdHDM2ecnG 


66 
Comprehensive range in stock. 
MIDGET TRANSISTOR TYPES-TCC. uF. 
4uF. 8uF. 6v., 3/6: 6uF, 10uF, l6uF, 3v., 
3/6; 32uF, liv., 3/6; 100 mid. 12 v, 


CONDENSERS —Biiver Mica. 
values, 2 pt. to 1,000 pf. Ga. 


DK%, DFS, DAFOS DLA... fo 
6K8, 6K7, 607, 6V4, 574 of 6X5 - 
VOLUME K—2? Me 
LONG 6PINDLES MIDGET TYPE, 
ijn. dam. Guar. 1 pr. make 
LESS Sw. D.P. Aw. 
LOG, or LIN. RATIOS % 49 
MAINS AND OUTPUT NS,— Made 
in our own hates a=} High grade spec. 
4 r ed, ali 


ch. 25 

5/6. 001 

RANGE 10 
10 megohmes 20% ¢ ©. 34,44 

0% af e 
A tedster dex gFimaries ‘apved 250/280 ¥. 
1% hi-stas + @. 1/6 (10-100 ohms 2/-) INR TRANS.—Standard 250-0-250 v 
WW RESISTORS (25 chus—10K ohms), | 0 m4 6.3 v.30 and 6.34. 1a. 99/6. Ete. 
5 w. 1/8, 10 w. 1/6, 15 w. B-. TRANS. 6.3 v. lia, Wy. 6 a. 
PRE-SET W/W POTS. T/V type. 
25 ohms—30K ohms 3 -. 
50K—2 Mey. (Carbon Track) 3/-. 
W/W POTS—Long Spindie—3 watt 100 
ohbms—S50K ohms, 6/6. 100K ohms @/-, 
SPEAKER FRET—Expanted Bronze ano 
dised metal 8 8in., 8/3; 19xBin., Bi; 
12 12m., 4/6; 12x i4in,., Gig O24 12in., 
=, ete Preferred sizes only. 

GAN FRET (Murphy p*ttern). 12in. x 
12m. Q/-: 12«1Min., Bi: 19x34in., Oo, 
ete. 

LOUDSPEAKERS—P.M. 8 ohms. ia. 
Plesey 17/6. Sin. Goodmans 18/6; Sin. 
in. Good- 


+ 10in. 
F1012. 99/9; 
din. Tweeter 


CONDENSERS. 
Svf—600 pf., each ]/-; 
and Cros: Over Filter 


15 pl.—B0 (ha | pc) 1/9, Be pl.— 
ENTER: RECTIFIERS. 8.8.T. 7 , . » ; a 
at oa me K3/25 %& of. cach 1/9: 575 pt.—6,000 pt., 


8.2kV. 6/9; K3/45 3.6kV., gi. 
: 2/6: APE RECORDING 


mA. 17/6: 
LF. TRANSFORMERS—465 
Brand new e6x-manufacturer’s midget 
LP.T. dee jin. fin.x fio. dust core 
tuning. Litz wound coils, ties Q. Bargain 
etier, 7/6 pair. 


60 OHM COAX. CABLE 


C.R.T. Heater NOW ONLY 8d. YARD | 


Isolation Transformers 


New improved types—moins 
Prim. 200/250 v. tapped. 
All teolation 


1 we jn. 
‘* Couplers it~ 
let Boxes, 4/6. BI-BS Tover Veit 76. 


enay fitting. 


TRANSISTOR RECORD PLAYER.— 
Ready wired Push-Pull Transistor Am- 
plifer using latest 4 G.E.C, Transistors. 
Genuine 1 w. output into standard 3 
ohms speaker. Superb quabty with neg. 
feedback circuit. Var. Tone and Volume 
controls, Special size to fit a/m Player 
Cabinet, Amplifier 6 gus, § x Sin. Speaker 
20/-. P. & P. 26. 

Latest STAAR 45 ¢.p.m. Record Piayer 
unit with Fidelity self-cleaning stylus. 
Lightweight and contemporary etyted 
—constant speed from 4)-6 v. Battery. 
Ooly 92:6. FP. & P. B/-, 

Record Player Cabinet to fit ahove units, 
Attractively covered in red rexine with 
white poika dot relief. Fitted with modern 
styled fret and surround. Cabinet sise 
13 x 8} x Spin. Bargain Price §5/-. 
P @ P. 3%. Gend for apecia: irafet 
giving full details, 


ef 


B 


it 


te 
sf 


virtually as new. Fully Guaranteed to hi 
standards—as used by our own Service 
12” £8 14” £8.10.0 17° £10 
We regret only Mullard and Mazda types at present. 
Delivery approx. 7 days, Carr. & Ins. 12/6. 
Hours 9 a.m.—6 p.m., | p.m. Wednesday 


ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. WRITE NOW FOR 


GAN LISTS, 34. 


Terms; C.W.O. or C.0.D. Post and packing up °o 4 !b. 7d.; 1b. I/l; 3ib, 1/6; Sib. Ze; 101d. 2/9. 


RADIO COMPONENT SPECIALISTS 


70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 


Est. 1946 


Telephone: THO 2188 


Wrretess Wortp January, 1959 


¢ , 
BAKERS WE SPECIALISE IN TELEPHONE, ENSON’S 
‘Soth , TELEGRAPH AND REC./TRANS. Brice 


ARGAINS 
SPARES (British and American), as Walkio-Talkio Wo. 48 with 6 vatves, 2 crystals, eortale 
headset/mica., and 2 haversacks (carr. 7/-), oa 
quae QR AD] O sce used by Home and Overseas Govt. Mixer Unit 13 with VCR139a and mains peoee —. 
. 17 vaives, ete. (rail 7/6), 25. Indicator BCO2D: 
n Depts. and Services. hy 3BP1 anh) waives, new (rail 7/6), 57/6. Ly 
ave Command ivers with 6 vaives, 
The 12 ULTRA DE LUXE TELEPHONE (0.52-1.5 me/s), 97/6. Conversion data for shove 
: a ie to « lio (12 th circuit, 
Switchboards and spares, 10 and 40 line. 150- 1,500 he , i > ban “ey Ry 
i |] Units Switchboard Magneto. LF. Strip 873, 2/EF91, 2/EF92, EBL, 
Telephone Units 1+3 and 1+6. brand new, 37/6. Power Pack, 230 v. input. Out- 
F. and F. —_ 
I. B U nits. Units. New, cased, (carr. 7 PS 40/-. 
Ty Input 200/250 v. A.C. 12 v. D. pul 
elephone Plugs and Sockets. 100 mA. D.C., 12 ¥. 9 A. A.C. (rail 7/8), 55/n. 
Switchboard Cords. 110/260 v. Outputs: D.O. 230 ¥., 40 mA., 36 ¥. 
Magnetic Counters. mA. and A.C. 6.3 v. New, cased (P.P. 1/6), 27/6. 
Telephone Rec. and Transm. Insets. BLISS. “N™ drives: tront knob 2/6. RF 26/2 
Su ing Transformers and the usual conGtiten. Gest Gale. Devt Sis. Sti. 
Superposing = ad usua Metal Rectifiers. HW 270 v. 80 ma. D.C. 6/=; 
YA. equipment. Square 4/-, HW 300 v. 30 ma. D.C. 3/6. 90 v. 

2/6. hd 1 kv. 30 mA., 718. Meter, bridge 
TELEGRAPH 5/8. HW 750 v., 80 mA., 7/6. 
Apparatus Telegraph. HW 5 
. . Telephone 2 Circuit. house B33, 250 v. 200 ma., 7/6. 
£15.15.0 sg Repeater Carrier Telephone. co ee Se ae 

°° . a 


, DPDT ant! t SPDT and SPST, 
And usual YB. equipment. a bre: aR 30 4. 1/6. Lo 2 6. 


145 ohms er 1,000 ohms 6-: 

/TRANSMITTERS Toggle, SPST, new 1/6, DPST, Be q 
Wireless Stations and spares for: new i-. DPDT toggle, U.S.A., metal, 2/6. Bulgin 
Nos. 17, 18, 19, 22, 31, 38, 46, 62, 77, 88. SPDT, 5 A.. ceramic, 9/6. 

a ‘Supply Units — ’ » 77, 8 Varley ‘Ht delay (thermal), 6 v., 3/6. Yaxley, 
Sul . WwW? : 
Control Units. 
: - Connectors. 
| Aerials and Bases, : 
Insulators. ee. 1PSW3B (RF24), (38 pours. 
Head and Mic. Assys. —~ iPIIWiB. 3/6. Transiormers (3 . 
° . . - : . 230 v. Input, 38 watta, 4-5-6 outputs 8/6. 
For 20-20,000 c/s full range Rotary Transformers. Input 230 v Outpute 290.0-290 v 30-60 mA., 6.3 
A Variometers. 5 A. 5 ¥.2 A. new, 7/6. Input 230 v. Guaputat 
listening Co-axial Cable. 2 75-0-375-550-620 v. Simultaneous 250 and 
And usual ZA. equipment. 200 MA and 5 v. , 3 A. twice, new (del'd G.B.), 52/6. 
Vibrators, 4 pin UX 12 v. G634C, new, 5/-. 


Sal dD trati ffi : | 8 iD EN 28: ) 'e 
sea Davee few: || FINSBURY TRADING CO, || omer teem 


12 STOKE NEWINGTON HIGH ST., a 
17, CHARING CROSS ROAD sions Reed, Liveepesh Ie SE 


| | 196, Rathbone Road, 15. SEP 6853 
LONDON, W.C.2. TRAfalgar 5575 SSHEeM, 1.06 Calls: SCPERADIO,(W'ehapa) WED. 


Tel: Clissold 7342. 116, Whitechapel, Liverpool, ROY 1130 


TELETRON Miniature Transistors EN GIN EERS! ! 


TUBES. Reclaimed from €3, all types 
Ls Whatever your age or experience, you must read ’ ypes. 
Superhet coil kit (os illustrated) 42 “ ENGINEERING OPPORTUNITIES.” Pull detatis Reconditioned from €6, all guaranteed 


: ¢ = me a. Cinettioal — tg ye ae — T.V. SETS. 8B.B.C. five channels from £8. 
~el “NO PASS—NO FEE” I.T.A. from €15. 


o ete. 
144 PAGES — and details of 


rses in ali branches || VALVES. 5,009 Reclaimed types tested and 
oi "Raginabeine guaranteed high emission factor, from as low 

e Jf Mechanical, a as 2/6 each. 
ed Ratio aia SPARES. Everythin r) an think of, 
; j seater: 8 . Everything you can thi of, 
ogy cape ag pony apap OYA po 

> » i e. & week, 

S$ x dyin. dia. For the TRANSIDYNE printed ae tefl us what interests Condensers, hundreds of Speakers. 
circuit s/het. you and rite for your 
Push-pull and single ended tape oscillator coils j : ING. « OPPORTUNT 
Seon Teese Cine | A GA, as" seta een || 3. Stomp brings free extensive lt. 
and Xtal diode coils, etc. 9d. stamps for complete 


lists and circuits. } D.H.LP. & ASSOCIATES 
The TELETRON Co. Ltd. I! STANHOPE PLACE 
112B, Station oe ert, London, E.4 LONDON, W.2 


Fast reliable service in our own vans covers the 
British Isles. 


LYONS RADIO LTD. 


SERS, wire ended, 00lyf 750 v.. Oluf 1 Kv. - RECEIVERS, TYPE 83. Ex-R.A.F. 13-valve superhet receivers. Frequency range 
H08ut 300 v. AC wke All at 84. each, Bie dos. 2-20 Mc/s. (15-150 metres) in 4 switched bands. Valves employed are 3-CV1053, 
NDENSERS. In the following microfarad values: .001, 2-CV 1932, 2-CV1347, 1-CV216, 3-CV587, 1-CV1054, 1-Vil03. With crystal controlled 
0005, 7, .0008, .00012, .00001, .00015, 00047; scale check, B.F.O., Noise limiter, magic eye tuning indicator, etc. Power require- 
each, 4/- doa poe a 250 v. emoothed D.C. at 65 mA. and L.T., 12 v. D.C. or AC. Perye 
. wire ended. ut 12 v., Wut Wry. Wut condition and working order, complete with valves and plugs. PRICE 


y= dos. onty ie are carriage 9/6. 
wo! RESISTORS. 10 watts. 27, 68, 75, 180, 300, 330 12in, P. High hay A speakers by Grampians, capable af 
470, 500, 630, 820, 1.3 K, 1.6 K, 18 K, 2.2 K, 25 KE. 3.0 K, 4.7K, 18 K ohme. handling up to 15 watts peak input, speech col! impedance 15 ohms. Ideal for radio- 
All at 1 /- each, G/- dos. grams, an -grade P.A. equipment, etc., or oe good quality ts = great import- 
BS. 22, 27, 180, 382, 15 K, 27 K, 29 K, 83 K, ance. Completely overhauled as new. PRICE ONLY §6/-, post 3 
220 = 300 K, 470 K, 560 K, eae K, 820 K, 1.2 meg., 2.2 meg., 2.4 megohms. HEADPHO Single, low impedance type, 3 connected hae be eile a simple 
All at each, 6/- but efficient 2-way telephone. Self energising, = batteries required. Useful in the 
‘F 6-volt non- -synch ron: ous Vibrators, 10/- each. Home, Office, ete., and provide hours of fuo for the youngsters. See below for suit- 
~ hg WwouRD POTENTIOMETERS. 25 K obms and 50 K ohms. flex. PRIC Pate PAIR 5. 9. post pele. 
SG woe TWIN a 14/36 tinned scpeet, bag radio 
arom OME INSERTS. Suitable for transistor sets, 2/6 each. work, ls, telephones, etc. PRICE: per 25 yards. 
STUDIO “©” Turnover inserts with sapphire stylil, 30/- each. . j-; 100 yards, tr <y 
TERMS ©.0.D. or Cash with Order. Post and packing extra. c} cond cow coneiien, Type “ A” can be used as in 
a doubler circuits for aaa y ds . at 0.6 A. or by using 2 as « full 
RADIO HAM SHACK LTD. Seiten — T= ae ry fs Pick RS nee ‘ e full wave 
ridge type. outpu! v post 1/9. 
165, Swan Arcade, Bradford, 1. Yorks. 3 GOLDHAWK ROAD (Dept. M.W.), SHEPHERD'S BUSH, 
THE W. RIDING MAIL ORDER SPECIALISTS LONDON, W.12 Telephone: Shepherd's Bush 1729 
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sites to oe “EKE” AMPERIOR AMPLIFIER 
the Worth of Ene yy fe eee «(Exceptional Amplifier of medium price. 
ak Ue 777 Two ECLB2 valves. Class ABI. 5% total 
' harmonic distortion at 9 watts output. 
Wy. 6) —- "aie - | inputs provide for gramophone and high- 
; HE impedance microphone with separate gain 
mixer circuit. 


€12/12/-. P. & P. 3/6. 


RKKKKKKKKKKKK 
TELETRON “ TRANSIDYNE” 
6 Transistor Pocket Portable Superhet. 

; T.C.C. printed circuit. 


F 


2tin. P.M. loudspeaker. 
ledium and long waves. 
All components carded and marked with values. 
Circuit and plans, 9d. Complete kit, €11/19/6. P. & P. 2/-. 


CHAI III IIIA AAAAAAAAIAA AAA AAA AAI IK 


HEADPHONES—MICROPHONES 
Ex-Govt. Headphones & Microphones. 
CLR low-resistance type 120 ohms 
Throat Microphones type T30 
High-resistance Phones, 4,000 ohms . 
High-resistance DLR Phones 


{hb bbb bt 


HENLEY SOLON SOLDERING IRONS 


Full range of irons and spares in stock, instrument Mode! 625, 
25 watts, 24/- each. Standard Model 968, 65 watts, from 29/-. 


R.E.P. MINI 7 


Pocket Transistor Portable, 7 transistors; 2}in. P.M. loudspeaker, drilled 
and eyeletted chassis. Instructions and shopping list, 1/6. Complete kit. 
Medium wave. £€9/19/6. P.& P 2/6. 


L.T. METAL RECTIFIERS—FULL WAVE 
12 volt | amp. 4/3. 12 vole 2 amp. y; 
12 volt 3 amp. 10/-. 12 volt 4 amp. 12/6. 
12 volt 6 amp. 15/9. 
Order now. We do not expect these rectifiers to last long at 
these give-away prices. 


ACOS MICROPHONE 39-i 
Pencil-stick crystal hand Mic. Listed 105/-. Special price 59/6. P. & P. 1/6. 


ACOS MICROPHONE MIC 33-1 


Crystal, hand or table use. Omnidirectional, brand new in sealed carton, 
listed 50/-. 29/6 each. P. & P. 1/7. 


WHEN IN LEEDS, CALL AND SEE US. 


Full Range of: 
ETAL ay pe spk ade ol AERIALS—CO- 
A XIAL CABLES A ACCESSORIES—TAPE-RECORDER 
REQUisiTES—SAPPHINE STYLI FOR ALL KNOWN 


THE LATEST COLLARO “CONQUEST” 
pusomaig record changer. Fitted studio “OO” cartridge. £7/19/6. 


yen 45 
Single record 4-speed unit. Brand and guaranteed. Complete with 
turnover crystal head. £6/19/6. P. "a P. 3/6. 
THE FAMOUS “MONARCH” 
B.S.R. UAB 4-speed automatic rceord changer. £6/19/6. P. & P. 3/6. 
MINIATURE AMPLIFIER PRINTED CIRCUIT 

Controls, volume and tone. EL84 valve. Easy to fix, will fit into the 
smallest place. €2/15/-. P. & P. 2/6. 

SOUND POWER INTER-COMM oar 
Yoo dag NGS en 10 yds. flex for inter. 


10/6 per set 
RECORD PLAYER CASES. Uncut motor board. ill take Collaro 
R. Monarch Changer. Red aubamaan Pranic taich 60/0 con 3/6. 
manent AMPLIFIER EL84 Output. Complete with Celestion 
speaker 8 x Sin., 65/- each. Will ap my ly perfectly. Post 3/-. 


Above two items and the B.S.R. UA8 Changer supplied for your assembly 
at 134 gms. Post, etc. 5/-. 


: bean Oe Ae rte or COM, Post- 
TERRACE Sakae ie ‘o 
RADIO SUPPLY CO WINTOUN STREET a oe eM ge RS) 


9 am. to 5 p.m. 


Monday-Friday 
= ee 
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2 Et OF CanweNs you can build a quality 
“DIPLOMA 99 HEADPHONES | =] Overall: 6jin. wide « Sin. deep x 


iOhin. high. 12 drawers. each fin. wide TAPE —— 
x 4jin. deep x= liin. high Usefu with the 
storage for radio components, nuts 


bolts and other small parts. Green ‘A PDE 
enamelled, sheet steel 20/-. P. & FP. 3/- 
Tape Recorder Kits 
HARMSWORTH, TOWNLEY & CO. TAPE DECK KITS 
Two models, Sin. or 7in. spools, two speeds, 
Lightweight High Resistance (4,000 2 JORDAN STREET, MANCHESTER I5 twin track, ferroxcube heads, finest motor, 
“Ghent Con , . y od be sehielioe and complete assembly instructions. 
a wees 2 Compact mode! 582 kit ... 


Standard model 782 kit 
Ideal for CRYSTAL SETS Assembled and tested 30/- extra. 
the “Tana sien ease tee LOCKWOOD ie 


An 
—SSS = ENCLOSURES | + gang ny na AMPLIFIER a 
= Used by every Broadcasting & | 4 watt, neon indicator, without valves, €5/18-. 
| Television Authority in the POWER a eo, oa less valve, 
Adjustable Bic. British Isles, and Eire, As Mr. RW. be ‘ol ada eiiattinateieal 
Weigh: aporen. 4 oz. for High Quality Monitoring. “| have just completed the construction of your 
40 Was ee = seeee | LOCK WOOD & CO. (Woodworkers) LTD., tope recorder and find results excellent, com- 
im! "= | LOWLANDS ROAD, HARROW, MIDDX. parable with anything | have heard before,”’ 
@ Standard ey Ranges PART Rt ER a ARS AE ETE cneuth, ibe ents: as Mr. P. L., of Bourne- 


“I've had one of your decks for 2 years now and 
Replacement Elements and Bits always have had great pleasure from it, the reproduc- 


available \ TAN 4 tion is emezing. 
KENROY LIMITED | | hy not build one now. 


| Send STAMP for full particulars to:— 
162/287 UPPER S&T., ISLINGTON, SOUND EQUIPMENT 
LONDON, N.1 is W. S. ASPDEN 
. | 1 Works, ’ 
Telephone: CANonbury 4905-4663 9 | Gulls pad ethat’s geting on chneste Stanley Pe gy wen Road 


WEST NORWOOD - S.£.27 
Velephone: GiPsy Hilt 113! (7 lines) 


JEFFERY TRANSFORMER Co. 
DAMAGED METER? (Winders to the late GALPINS) COVENTRY RADIO 


Have it Repaired by Glasers 


Reduce overheads by having your damaced Leaflets sent on request | AUDIO AND COMPONENT 
Electrical Mea uring meni aired 
by L. Glaser & Co. Lid. =e 199 Edward Street, New Cross SPECIALISTS 

repair "alll types and and LONDON, S.E.14 | Established 1925 


Ammeters, Microemme- TiDeway 4458 
Meters, Electrical There et ——_—_———— | Have you had our 70-page Hi- 
ees inate _ RADIO & || Fi Catalogue yet? If not, send 
an A de TELEVISION COMPONENTS now—only I/- plus 6d. postage. 
ie goomgh eottante. ol speedy py We operate a prompt and efficient 
—\ by registered post, or write to MAIL ORDER Service. 189-191, DUNSTABLE ROAD 
sai ASR 8 CO. — . 3d. stamp ‘only) for catalogue LUTON, BEDS. 

rN Tels Monarch 6823 James H. Martin & Co. Finsthwaite, | | Telephone No.: LUTON 7388-9 

Newby-Bridge, Ulverston, I hire. 


| =———= RECORDING TAPE == =| 
BULK ERASER 


| Instantly erases tape on spool of all traces | 


" re 5 | Of recorded matter and leaves tape as new. COPPER WIRE 
59 GNS.— 17 | A.C. operated. New and boxed with instructions. 


27/6 plus 2/6 post & pkg. ENAMELLED, TINNED, LITZ, 


| Trade enquivtes avhed COTTON AND SILK COVERED. 
| OSMABET LTD. 14 Hi'lside Rd., Tottenham, N.15 | RESISTANCE WIRES 
AB EUREKA - CONSTANTAN 
ements enema | MOST GAUGES AVAILABLE 
|| NICKEL-CHROME - MANGANIN 
WORK B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and _ rivets. 
EBONITE and BAKELITE PANELS. 
& £ Ri C K ES TUFNOL ROO. amoun TYPE owt 
| | FORMERS AND TUBES, ALL DIAMETE 
| POWNALL } Latest Radio Publications 
—~|) Blagaon Road, New} | | SEND STAMP FOR LIST. TRADE SUPPLIED. 
ae mage, Sure’ ||| GEC, B.T.H. & WESTINGHOUSE 
A full specification 17” Television GERMANIUM CRYSTAL 
Receiver to Spencer - West —_——. DIODES 
standards now available at your 
ca ve y RTEXIO TAPE I /+ each. Postage 34. 
= ‘taee) 4912 Bem | | Diagrams and three Crystal Set Circuits 
Remarkable performance and Free with each diode. 


| ys et | | A large purchase of these fully GUARANTEED 
priced at 59 Gns. only complete. diodes from the manufacturers enables us 


For teaflet apply to SALE OR Seen | | to make this attractive offer. 
SPENCER - WEST LTD. Griffiths Hansen (Recordings) Ltd. @ POST RADIO SUPPLIES 


GT. YARMOUTH, NORFOLK ep : 33 Bourne Gardens, London, E.4 


Phone: CLissold 4688 


JANUARY, 1959 


Visit the 


new 


acoustically 


des gned 


HI- FI Centre 


COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS 


AMPLIFIERS BY: 
VERDIK GOODSELL 
ARMSTRONG QUAD 
ROGERS LEAK 
DULCI W.B., etc. 


V.H.F. TUNERS BY: 
1 fra po a. 


GOODSELL 


HI-Fl SPEAKERS BY: 
GOODMAN w.s. 
PLESSEY TS.L. 
WHARFEDALE G.E.C. 
LORENZ, etc. 


A REPEAT OFFER — 


50 ONLY 


The famous Collaro Mk. 3 Transcriptor Tape 
Deck. Twin track, 2 record/playback, 2 erase 
heads on 2 levels, pause control, digital 
counter, 3 speeds, 2 balanced motors of low , 
wattage input. 


1S gns. WHILE STOCKS LAST 
BUILD YOURSELF A HI-FI TAPE) 
RECORDER 


The Collaro Mk. 3 Tape Deck as above. A 
completely assembled tape deck amplifier 
with power pack and oscillator incorporated. 
negative feedback adjustment, switched for { 
32, 74 and 1Sin. per sec., and an Bin. P.M. ¢ 
speaker. The three items for only £29/5/-. ¢ 
Crating and carriage 22/6. 


THE NEW MULLARD 
3-3 HI-Fl AMPLIFIER 


Attractively finished 

in Brown stove ename. to 

Mullard specifications giving 3-watt undistorted 
o/put and Treble and Bass controls. Input for radio 
tuner unit completely assembled and for 
use £8/5/~. Complete kit of parts €6/15/- with 
working instructions. Post and pkg. 4/6. 


LIMITED NUMBER 
SPECIAL OFFER 


For the Hi-Fi enthusiast—Collaro 4-speed tran- 
cription motor and p/up using the new TX88 
Studio cartridge. Brand new. List price £19/10/-. 
OuUR PRICE £16/19/6. 


3 NEW RECEIVERS FOR 
i CONSTRUCTORS 
One vaive SW radio, 24-40 metres. All com- 
ponents and working instructions, 35/—. P. and 
| pkg. 2/-. Convertible to 2 or 3 vaive receiver. 
+ Beginners’ bag - > gpd pocket radio, miniature 
w/- « P. and pkg. 2/-. 
| Personal poten rt radio. All parts, com- 
y Plete, 35/-. P. and pkg. 2/-. 


BRAND 
NEW IN 
WOODEN 
CASE 
The Weston Mode! 


772 Type 6 super 
sensitive analyser. 


test instrument has 
a large visible fine- 
ly divided scale 
giving some of the 


range 50,000 ohms. 10 volt range 200,000 ohms. 
50 volt -_ I megohm. 250 volt range 5 meg- 
volt range 20 megohms. Ohms: 

30.000 ohms. 0-3 meg. 0-30 

: ms 50, 250 IM/A or 50 

microamps. Cc. $ 1,000 ohms per volt. 
ONLY £12/10/- ota cost and pkg. 7/6. 


STEREO ! 

NOW IN STOCK AND DEMONSTRATING 
Rogers Stereo Control Unit, designed to 
match RD Junior Units. Price €18/10/- 
Jason ISA Stereo Amplifier, 4 w., /15/-. 
_—— 52-10 Stereo Amplifier, 10 w., £37/10/-. 

plion Stereo Compact Amplifier, beauti- 


m 
“ designed, 4 w. in silver-grey case. 


Stereo 2 pre-amp., 9 gns. 
ome 22 gns. 
44 amplifier, 12 gns. 


tereo 20 pre-amp., 2? gns. 
= any 1 Stereo pre-amp., 20 gns. 


AMAZING OFFER 


IN STEREO 

The “ Sofia” Stereo, pl and ct 
amplifier in neat brown metal case, 10x! Tin. 
deep « 3iin. high, with bass, treble and bal- 
ance controls. Switched for stereo and 
monaural, 3; w. each channel, will match 
stereo and crysta! p/ups, for 3 ohm speaker, 
A.C. 200/250 v. only. 12 gns. 3/6 post and 
pkg. 


THE NEW TELETRON “TRANSIDYNE” 
6 transistor pocket superhet Fs * wave, 
printed circuit, ali 
construction with circuit ~ A,  eompieen, 
€11/19/6, post and pkg. 2/6. 

All components sold separately. 


LESS THAN HALF PRICE 


Another parcel of brand new 

and boxed CRT tubes by 

famous maker. 9in. 

round face, white fluo- 

rescence, triode, 4 v. ay re 

| a. heater current, max. 

voltage 7 kv. now’ c ONLY £4/17/6. 
Crating and carriage 11/6. 


ANOTHER BARGAIN 


Due to the popularity of this yon we have 
been able to reduce production and can 
now offer our 1958 AM/FM RG Cl Chassis at 
19 gns. complete 


er ay 


Eight-vaive AM/FM chassis with printed | 
circuit FM tuner section. Iliuminated dial: 


. ; fully guaranteed. 
Exceptional value—only 19 gns., plus 7/6 
post and a 


ctomnnemnanmenntend 


AUTOCHANGERS AT BARGAIN PRICES 
west 4-speed auto- 


£7/19/6, plus S/- 


R. UAB 4 
speed mixer 
auto-changer, man 


init intnatiianki Walls teamed 
Ful-Fi cartridge. darl9/6. post and pkg. 5/5. 
prea A bn _ 


—- Sue OUR yin angie Post a and 


Coliare Junior 4peed motor and citable with 


Acos 
OuR v 
B.S.R. T i 

gover earerttgn, NOW 44/10). Post and pkg. 


pa Naa Fo 
ier an 

ere ‘ibrg, pas 
ay Bry 


4HF, 4 
ite with sow GCS 


cores earwridge, wily iii6, plus 


152/3 FLEET ST., LONDON, E.CA. 


Business hours: weekdays 9-6. Secturdays 9! 


DEPT. B, 


Telephone : FLE 2833 


Wrre.ess WorLD 


ELECTRONIC MECHANICS 
are required by the 
UNITED KINGDOM 


ATOMIC ENERGY AUTHORITY 
(Industrial Group) 
for 
Windscale and Calder Works, Sellafield, Seascale, 
Cumberland. 


Chapelcross Works, Annan, Dumfriesshire, 
Scotland. 


Dounreay Experimental Reactor Establishment, 
Thurso, Caithness, Scotland. 

Applications are invited from experienced men with 

a knowledge of electronic equipment for fault diagnosis, 


repair and calibration of a wide range of instruments 
used in nuclear reactors, radiation laboratories and 


chemical plant. This interesting work involves the main- 
tenance of instruments using pulse techniques, wide 
band and noise amplifiers, pulse amplitude analysers, 
counting circuits and television. 

Men with Services, Industrial or Commercial back- 
ground of Radar, Radio or Television are invited to write 
for further information. Training in our Instrument 
School will be given to successful applicants. 

There are accommodation, housing and lodging 
allowance arrangements. 

Applications to: 

The Works Labour Manager 
(at the appropriate Works address) 


MARCONI INSTRUMENTS LTD. 


Technical Personnel Required 


SENIOR & JUNIOR ELECTRICAL 
DESIGN ENGINEERS 


SENIOR & JUNIOR MECHANICAL 
DESIGN ENGINEERS 


DUTIES: To undertake the design of Test Equipment covering 
practically the whole electronic field, including Telecom- 
munication, Guided Weapons and Nucleonics. Considerable 
personal responsibility and freedom is given, and there are 
no set rules regarding the number of people engaged on a 
project, the allocation o: project leaders, etc. 


QUALIFICATIONS: The ability to design equipment and 
aggressively progress a project through to the stage where a 
model is made and the information is available for a produc- 
tion drawing office. Senior engineers are usually of B.Sc. 
standard with practical experience in measuring techniques, 
while Junior engineers are often Graduate Members of one 
of the Professional Institutions, or have similar qualifications, 
but this is in no way mendatory. The ability to progress the 
project through to a satis*actory conclusion is the prime re- 
quirement. ue to expanding activities, men with drive and 
initiative can be sure of progressive advancement. 


Comprehensive pension and assurance schemes are in operation, 
and Canteen and Social Club facilities are provided. 


Call any day including Saturday mornings at, 
MARCONI INSTRUMENTS LTD. 


LONGACRES, HATFIELD ROAD, 
ST. ALBANS, HERTS. 


or write giving full details to Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2., quoting reference WW 2970Y. 


JANUARY, 1959 


THE NELSON RESEARCH LABORATORIES 
OF 
THE ENGLISH ELECTRIC COMPANY LIMITED 
FRICTION AND SOLID STATE PHYSICS 


Excellent opportunities are available for PHYSICISTS 
and ENGINEERS WITH AN INTEREST IN 
PHYSICS for the following interesting work: 


(a) Investigations into the wear and friction charac- 
teristics of rubbing surfaces on a fundamental 
basis. 


(b) Research on various aspects of solid state physics 
including fundamental work on magnetism and 
semi-conductor materials. 


Previous experience in these fields is not essential but 
a sound basic knowledge is required. 


The Company has an attractive Staff Pension Scheme 
and the annual holiday after a qualifying period is three 
weeks. 


The Laboratories are situated in pleasant rural 
surroundings near Stafford and are rapidly expanding. 


Please write giving full details of experience and 
qualifications to Dept. C.P.S., Marconi House, The 
Strand, London, W.C.2, quoting reference WW 913M. 


PHILIPS RADIO AND TELEVISION 
DESIGN LABORATORIES 
(CROYDON, SURREY) 


have a vacancy for a 
MECHANICAL DESIGNER 


This is a senior appointment, calling for a man with consider- 
able design experience in the field of large scale production, 
preferably in the light electrical engineering industry. Some 
knowledge of the processes involved in the manufacture of 
wood cabinets and plastic mouldings is essential. The starting 
salary for this post will be in the region of £1,000 p.a. 


Applicants should write for an Application Form quoting 
reference DD/R, to the Personnel Officer, Philips Croydon 
Works Limited, Commerce Way, Purley Way, Croydon, Surrey. 


A NEW JOB IN THE NEW YEAR 
Expansion of work on vital Defence projects has created a number of 
attractive vacancies for 
ELECTRONIC and ELECTRO-MECHANICAL ENGINEERS 
at 
COTTAGE LABORATORIES LIMITED 
Portsmouth Road, 


J 
COBHAM, SURREY. 

The work is interesting and unique and offers scope for both creative 
thinking and practical engineering to prototype stage, using and develo 
ing the latest techniques in the electronic and electro-mechanical fhelds. 

These itions are permanent and pensionable and carry starting 
salaries of up to £1,400 a year, depending on experience and qualifica- 
tions. There are also opportunities for junior engineers. 

Working conditions are ideal and the equipment and laboratories 
are well-kept and modern in every detail. The company is situated 
between Esher and Cobham within its own gardens, in country surround- 
ings, but with public transport routes passing the entrance. There are 
all the usual amenities of an up-to-date and progressive company. 

Write or telephone for an appointment with the Chief Engineer 
(Cobham 3$19]). 


January, 1959 Wimeiess Wor_p 


B & K Laboratfories Lid. 


Invite Applications for position of Chief Engineer for 


ADVANCED INSTRUMENTATION 


including instrumentation tape recorder/reproducers, 
telemetry and data handling systems. 


Candidates should have adequate academic 
qualifications, good commercial connections and 
ability; pleasing personality, with senses of humour 
and responsibility. 


The position calls for adaptability and willing- 
ness to travel in the interests of business, and 
constitutes, for a man of integrity, an exceptional 
opportunity with possibility of future directorship. 


Apply, in Writing only, to The Managing Director 


B. & K. LABORATORIES LTD. 
4 TILNEY ST., PARK LANE, LONDON, W.I. 


E.M.L. 


VALVE SALES ENGINEER 


An op ity occurs in the 
Sales Gttice (a Hayes) of our 
Valve Division for an experi- 
enced valve engineer, or 
physicist, who feels a call towards 
creative selling. The products 
dealt with include television 
pick-up tubes, photo-multipliers 
(especially for nuclear applica- 
tion), Klystrons and Magnetrons 
and cathode ray tubes. Experi- 
ence in any of these fields would 
be advantageous. 

Please apply, quoting Ref. No. 
EL/W16, to: 


Personnel Department: 
E.M.I. ELECTRONICS LTD. 
HAYES, MDDDLESEX. 


CONTROL TOWER 
ENGINEER 


An electronic engineer with experience of ground radar is 
required by Sir W. G. Armstrong Whitworth Aircraft Ltd., for 
the maintenance of their control tower installation at Bitteswell 
aerodrome, near Rugby. 


Experience in V.H.F. communications and the possession of a 
licence would be an advantage but is not essential. 


Applications, stating experience, should be addressed to: 


Personnel Manager, Sir W. G. Armstrong Whitworth 
Aircraft Ltd., 
Baginton, Coventry. Quoting Ref. No. H.1/W. 


—|—— 
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INSTRUCTORS required by POSTS AND TELEGRAPH DEPARTMENT 
NIGERIA FEDERAL GOVERNMENT on contract for one tour of 12/24 months 
in first instance. Commencing salary according to experience in scales set out below. 
Outfit allowance £60. Gratuity at rate of £150 a year. Free passages for officer and 
wife. Assistance towards children’s passages and grant up to £150 annually towards 
maintenance in U.K. Liberal leave on full salary. Established Civil Servants’ Pension 
Rights may be preserved. ? 
INSTRUCTOR GRADE ! (M2C/42120/WF). Candidates preferably under 40 years X 
of age, should have had experience in the installation or maintenance of Multi-Channel X 
radio telephone systems and be conversant with V.H.F. and F.M. techniques. They x 
have had at least 3 years’ teaching experience and possess C. & G. certs. in current Burnham Technical Scale, i.e., £650 
lecomms. Principles III and Radio III or equiv. Salary scale (including Inducement x £25-41,025 p.a. plus allowances for degree 

Addition) £1,536 rising to £1,674 a year. end traicing. 
INSTRUCTOR GRADE 1! (M2C/50237/WF). Candidates, preferably under 35 years Forms of application (together with Further 
should possess C. & G. certs. or equiv. in Telecomms. subjects and have had recent Particulars) may be obtained from the Principal, 
teaching experience in Radio Communication. Salary scale (including Inducement =| Welsh lege of Advanced Tec nology 

> 


WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 


Department of Apuiies Physics. 
Applications are a for an Assistant 
ecturer, Grade elecommunications 
and Electronics. cee should have a 
degree in Physics or Electrical Engineering. 
A special knowledge or industrial experience 
of some branch of the subjects would be an 
advantage. 

The salary will be in accordance with the 


x 


Addition) £1,170 rising to £1,488 a year, Write to the Crown Agents, 4, Millbank, pataee A Cardiff, to og they 

London, 8.W.1. State age, name in block letters, full qualifications and experience and returned @s soon as 

quote reference shown against post applied for. ROBER ure P PRESSWOOD, 
erk to the Governors. 


BOOO0000 0000000 OOO OOOO OOOOOOOOOOOOOOOOOOOO City Hall, Cardiff. 


| 
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THE DE HAVILLAND ENGINE ; | 


Boo ooo 


TEST ENGINEERS 
required for interesting work in 


ELECTRONIC EQUIPMENT 


connection with Radar, Com- 
uters, Machine Tool Control 
nits, Camera Channels, Micro- 
wave Links and similar elec- 
tronic equipment. 


TEST GEAR ENGINEERS 
also required for a _ section 
engaged on the design and con- 
struction of test gear for the 
above equipments. 

Applicants must have a sound 
theoretical knowledge of elec- 
tronics backed by practical 
i in H.M. Forces or 
b ag wemegy 5 and 
Superannuation Scheme. Single 
accommodation available. Satur- 
day morning interviews by ap- 
pointment. 
Apply giving full details to 


Personnel Department (CE21) 
E.M.I. Lid. Hayes, Middlesex. 


COMPANY LIMITED 
NUCLEAR POWER GROUP 


invites applications for the following 
vacancies in Electrical Section. 


ASSISTANT EXPERIMENTAL 
ELECTRICAL ENGINEER 


to carry our wiring of prototype instal- 
lations from _ functional diagrams. 
Minimum qualifications O.N.C. 


ELECTRICAL DESIGN DRAUGHTSMAN 


to prepare functional circuit and wiring 
diagrams for experimental reactor equip- 
ment. 


Candidates should preferably be between 
25 and 30 years of age and have not less 
than 4 years’ experience in light electrical 
engineering. 

Applications, quoting + eared SC 796 
should be Soong in 


te een Officer 

THE DE HAVILLAND ENGINE 
COMPANY LIMITED, 

Stag Lane, EDQWARE, Middlesex. 


: 


PP PPP PPDPPP DPD DDD PDO OCDPOOB 


PROTOTYPE OR BATCH 
PRODUCTION 


METALWORK, PLATING 
FINISHING, WIRING 
INSPECTION, TEST 


DESIGN AND DEVELOPMENT 
FACILITIES AVAILABLE 


A.I.D. AND A.R.B. RELEASE 


LOW OVERHEADS 
KEEN QUOTATIONS 


AVINASH ELECTRONIC LTD. 
AVINASH WORKS 
70 SILCHESTER ROAD 
LONDON, W.10 
TEL. : LADBROKE 2688 


January, 1959 


RADIO & ELECTRONIC 
ENGINEERS . 


The MORSE copE *e 8 and 
al will be, the basic 


the pleasure derived from 

know it counts for much when a 
step up the ladder is consideration. 
Write for the CANDLER BOOK OF 
FACTS and see for yourself how fascinat- 
ing the Candler method of teaching the 
Morse Code will prove. 


CANDLER SYSTEM CO. 


(S6W) 52> ABINGDON ROAD, LONDON, W.8 
Candler System Co., Denver, Colorado, U.S.A. 


SENIOR 
DESIGN ENGINEER 


required with wide experience of 
the design of small transformers from 
milli-watts to 5kVA capacity. 

Full details of past experience, 
academical qualifications and salary 
envisaged. Permanent post with 
attractive pension scheme, 


Apply to:— 


Woden Transformer Co. Ltd., 
Moxley Road, Bilston, Staffs. 


WIRELESS WORLD 


The R.S.G.B. Radio Amateur Call 

Book 1959. Postage 6d. 

ee ee, tee 1959 by 
Hans Johansen. Postage |/ 


book, 1959. Postage 6d. .........-....+ 
» a new enlarged edition 
by Briggs. Postage 1/3 
Radio Valve Data, by Wireless World. 
New edition. Postage 8d. 
Foundations of Wireless by Scroggie, 
7th edition. Postage 1/3 


19/6 
s/- 


1s/- 
Television piel by Patchett. 
+ a 1 and 3 5/-; Vol. 2 6/-. Postage on each 


Quinns aeons Radio and T.V. 
Diary, 1959. Postage 6d. 


A full range of Slide Rules and Drawing Instru- 
ment Sets in Stock. Send for lists. 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 


LONDON, W.C.2 (adjoining Lisle Street), 


SAMSON’S 
SURPLUS STORES LTD 


@ LONDON’S GREATEST DEALERS IN @ 
ELECTRONIC AND RADIO EQUIPMENT 
HEAVY DUTY SLIDING RESISTORS. 26 
ohms 6.5 amps. double cube slider control, 45/-. 
79 ohms 2'9-b.65 amps. double tube 

fitted with automatic limit switch, 

6-0.5 amps. slider control, 


Rovteunel outee cones, © 3 
slider control, 17/6. 11 ohms 1-4.5 am 
14 ohms 1-4 amps., t 


it? Type YASOS), No. 

250 v., output 12 or 24 v. 

Paame ‘built in metal case 

A. wg 8 x 7in. "riceea oy panel fuses and on/ 


sinas ts, Se COOLANT PUMPS. A 
heavy-duty mp driven directly from a 
— ——— ket, 1080-1500 ——— i¢in. bore 
maker's cartons, 47/6. 


ae DUTY D.P.C.O. KNIFE SWITCHES 
1S amps., completely enclosed, 7/6. P.P. 2/6. 
10 amp. porcelain base, 3/6. P.P. 1/6. 


USA FILAMENT TRANSFORMERS 
Pri. 115-230 v. Sec. 5 volts 13 amps., 
tropically rated. Insulated for 15 Kv 
—— voltage. Brand new, 52/6. 
rr. 5/-. 


* 


THE TAFE RECORDER sreciauists 
OCKISTS OF EVERY WELL- 
KNOWN MAKE. INCLUDING 
PHILIPS 


FERROGRAPH SIMON - 


pecs su SHERBOURNE 3827 


50, TOPSFIELD PARADE 
CROUCH END, LONDON,N.S 
MOUntview 1987 


| 
| 


{ 
: 


SENIOR TECHNICAL 
ELECTRICAL DESIGN 


ENGINEER 
Required 


Duties: To undertake design 
of test equipment, covering 
practically the whole of the the 
electronic field, including wir- 
ing and electro mechanical 
movements. 


Qualifications: Must be 
conversant with guided wea- 
pons, electronic guided equip- 
ment and civil electronic 
equipment in aircraft. Also 
conversant with American 
and English Military co-axial 
connectors, sockets, etc. 
Applicant should have H.N.C. 
or equivalent degree, and not 
less than 7 years’ experience 
in the field of electro mech- 
anical design and production 
engineering. 

Commencing salary £1 000- 
£1,500 per annum. 

Write gi details to 
Lad a ‘Oat cle c/o ‘* Wireless 


—-_ 
a 8 
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The finest method 
for cleaning records 


Already over 200,000 enthusiastic users 
—X———————— 


THE 


‘Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED FOR 


——— 
Price reduced to 17/6 (pius 7/- purchase tax) 


from your local dealer or 


CECiL E. WATTS 


Consultant and Engineer Sound Recording end Reproduction) 


oe House, ey on Te, MIDDX 


CABINETS 


A. DAVIES & CO. (Cabinet Makers) 
san ree rer st ts 


—_— RESISTANCE 
oe. P.P. 
H.T. 


CHOKES. 0.5 ohm. 
ng 24 volt 3 amps. D.C.., 


adsrune CHOKES. 10 H, 


5 . x 3din. New, 6/6. P 

Miniature 2 volt 3 A.H. Size 4 x ik x tiie 

for models, bell circuits, parking lights, om. 

Supplied new with orem. instructions, 

P.P. 1/6. Three het, PP. . 2/-. Or 

SAL to 
AM Size 12 x rer x 44in., 29/6. 


bce POWERFUL 
REVERSIBLE 
GEARED MOTORS. 


AC. 220-240 v., 2 
t.p.m. Overall size of 


; SILVER MICA, Ngee gm CON- 
Good of values. 10/- 
per "ain of SO. PLP. I/-. 


Wiretess Worip 


January, 1959 


Z. & I. AERO SERVICES LTD., 


14, South Wharf Road, London, W.2 


A.R.B. Approved Stockists 


Telephone : 


AMBassador 0151/2 


RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, W.! (near Goodge Street Station) 


RECORDING MILLIAMMETERS 


ELLIOTT SINGLE PEN 
PORTABLE RECORD. 
ING MILLIAMMETER. 
AC/OC Instrument; Range 
0-1 mA on A.C. (through 
internal full-wave  recti- 
pate and approx. 0-0.9mA, 

D.C. Spring Clock 
Chart Drive | inch per 
hour. Chart Width 3#in. 
PRICE, perfect condition 
and guaranteed £35 0 0 


ELLIOTT SINGLE PEN SWITCHBOARD 
PATTERN RECORDING MILLIAM- 
METERS. 

Range 0-5 mA. Chart 6in. wide; Chart Speed 
3 inches per minute; Electric Chess Drive 


EVERSHED SINGLE PEN SWITCH- 

BOARD PATTERN RECORDING MIL- 

LIAMMETERS. 

anes 2.5-0-2.5; Chart 6in. wide; Chart 
d 4 —- per minute; Electric Chart Drive 

Sov. .. 0 0 0 


EVERStED TWIN PEN SWITCHBOARD 
ar A RECORDING MILLIAM- 


Range 0-5 mA. D.C. Chart 6in. wide. Chart 
Drive 230 V. A.C. Chart Speed jin. per minute. 
PRICE, unused, complete with two syphon and 
two gravity pens, dashpot oil, ink and oar 


EVERSHED 12-PEN TIME RECORDER 
Portable 12-channel instru- 
ment for simultaneous re- 
cording of Ii events wich 
time marks provided by 
12th pen. The recording 
is presented in the form of 
** on-off ** pulses Chart Speed 
2 inches per second 
PRICE, unused, in original 
packing, complete with 
accessories and a supply of 
charts £30 0 


MICROWAVE 10CM EQUIPMENT 


TSI4/AP SIGNAL GENERATORS, 3200- 
3370 me/s. Power Output—1!00 to —20 dbm 
Variable pulse modulation. R.F. Power measure- 
ments 20-200 milliwatts. Fully overhauled and 
guaranteed. £85 0 
WAVEGUIDE 
APW. 7283, 10 cm. band .......... 
MARCONI! SPECTRUM ANALYSER, 
Type TF-984/1, **S ‘* Band (2900-3150 mc/s) 
Spectrum Width | to 10 mc/s. Fully over- 
hauled and guaranteed. 
Particulars and prices on application. 


KLYSTRONS 417-A. f<9.10 cm. Vernier 

tuning + 100 mc/s. min. Ers= 1000 V. max 

Heater Volts 6.3 V. Power 50 watts. Forced =| 
i a2 0 


WATTMETER Pg 


MICROWAVE 36M EQUIPMENT 


TS-13 SIGNAL GENERATOR WITH 
eee pecshones WAVEMETER AND 
POWER MONITOR. Range 9305 to 9445 
mejs. internal pulsing. Peak Power output 50 
microwatts. 

TS-45/APM3 SIGNAL GENERATOR. Fre- 
quency range 9300-9450 mc/s. Power output 
10 mW. average; Power meter range 5 watts. 
Details and prices on application. 


BC-1066 TEST RECEIVERS. 
Range 150-235 
me/s. Contains 
two tuned de- 
tector circuits 
(1D8GT), am- 
plifier (957) and 


Power supplies 
130 V. and 1.5 V. 


1-196 TEST OSCILLATOR 

Range 150-235 
* 7 mc/s. Contains 
P self-blocking os- 
cillator (957) 
tuned by a paral- 
lel line circuit. 
Pulse repetition 
rate is variable 
from 200 to 1500 

per second. 
Power supplies 
130 V. and 1.5 V. 


PRICE £1 0 0 
rr. Sis 


TS-118 R.F. OUTPUT POWER METERS. 
Power Range 5 to 500 Watts. Frequency Range 
20 to 750 mc/s. Fully overhauled, complete 
with three thermocouples for three ranges, 
manual and accessories 45 0 0 


SPECIAL OFFER 


Only small quantity available 


Frequency Range 
375 to 725 mc/s 
Accuracy + |! 
mce/s. Microam- 
meter Reson- 
ance 200 micro- 
amps F.S.D. 
Indicator Time 
Switch for select- 
ing Operating 
times up to 15 
min. Power sup- 
plies: dry batter- 
ies 45 V. and 
1.5 V. Valves: 957, ISS, 3S4. 


£9 19 6 (P.P. 15S/-) 


THE FOLLOWING ARE AVAILABLE 


ON HIRE PURCHASE TERMS 


RCA TYPE AR-88LF COMMUNICATION 
RECEIVERS: Range 75-140 kc/s and 1.2-30 
me/s. Fully overhauled and guaranteed for six 
months. PRICE Cas 475 0 0 
or £11 down and 
£5/15/-. 
MARCONI! CR-150 COMMUNICATION 
RECEIVERS, . e 2-60 mc/s in 5 Bands; 
Dual Superhet; BFO; AVC; Crystal Filter; 
500 kc/s Calibrating Crystal, Variable Selec- 
tivity. Power requirements 300 V. 65 mA. and 
6.3 V. 4 Amps. 

PRICE cash 

or £8 down and 12 monthly payments of £4. 
MARCONI! MAINS POWER vow for 
the above receiver.......... 00 


PRICE 


12 monthly payments of 


ROTATING BEAM AERIALS. Tubular 
Zin, dia. x 6ft. high with rotating handle 
(worm-gear drive) and azimuth indicator 
“iis 0 
6ft. Extension Masts for che above (maximum 
of two per base), each ....... peenegnens ° is 6 
Packing and Carriage .........<++++ _ 12 (6 


MARCONI! TF-329F CIRCUIT MAGNIFI- 
CATION METERS. Frequency range 50 = 
to 50 mc/s. Magnification range 10 to 

Tuning capacity 40 to 450 pF. Power ae 
200-250 V. A.C. Mains. 


PRICE, fully overhauled and guaranteed, com- 
plete with Keramot Platform and Mains lead. 
€85 


RCA TYPE 30IB HIGH FREQUENCY 
FIELD INTENSITY METERS. Frequency 
Range !8-125 mc/s. Field Intensity Range 5 to 
2,000,000 :V/metre. Aural Monotoring and 
provision for recording on a 5 mA. recorder. 
PRICE, complete with Field Power Supply Unit 
running on a 6V accumulator and test aerial 
on a tripod £120 0 0 


T.C.S. COLLINS TRANSMITTING AND 
RECEIVING EQUIPMENT. Frequenc 
range !.5 to 12 me/s, crystal controlled or VFO 
operation; output 20 W. voice or 40 W. C.W. 
Complete installation consists of: Transmitter, 
Receiver, Remote Control Unit with built-in 
Loudspeaker, Antenna Loading Coil, three 
interconnecting cables; Power Supply Unit 
for 12 V., 24 V., 115 V. or 230 V. D.C., or 230 V. 
A.C.; Headphones, Hand Microphone and Key. 
These installations are especially suitable 
for use on board ships, smal! craft, etc. 
Large assortment of spares available. Par- 
ticulars on application. 


FREQUENCY METERS. BC-22!, 125 ke/s. 
to 20 mc/s.; LM Series, 125 or 195 ‘ke/s to 20 
me/s.; TS-174, 20-280 mc/s.: TS- 175, 80-1,000 
me/s.; LR-! Substandard Frequency Meter, 
160 ke/s. to 60 mc/s. Details and prices on appli- 
cation. 


WESTON MULTI-RANGE 
OHMMETERS, mode! 564-3C, 1,000 o.p.v. 
Ranges: 3-30-300-600 V. D.C. and 1-10-100- 
1,000 k-ohms. NEW, in leather case, com- 
plete with test prods. £4 0 


VOLT- 


WESTON MODEL E-772 MULTI-RANGE 
TEST METER. Sensitivity !,000 and 20,000 
o.p.v. Voltage 2.5 to 1,000 V. A.C. and D.C.; 
current 0.1 mA. to 10 Amps. D.C.; resistance 
3 k. to 30 megohms. PRICE, way a 


INSULATION TESTERS 


Record ‘Minor "’ 500 V. 
complete with leather case 
Evershed Series | Megger 
500 volts, 40 megohms .. 
Evershed Series | Meg 
1,000 voits, 100 megohms, from 
Evershed Series | Megger Insulation Tester, 
1,000 volts, 100 megohms, complete with 
Decade Box, all brand new 
Evershed Series 2, 500 vole Megger Insulation 
we in leather carrying case—now reduced 
thelial sidieieiingtitieca duit £17 10 0 
Searched Bridge Megger, 1000 V. 455 0 0 
Leather cases for Evershed ‘* Wee " ~——. 
(') 


Insulation Tester, 
£10 0 


All above are fully guaranteed for six months. 


LOUDSPEAKERS 
All brand new and guaranteed. 

Mains energised: 
6tin. 68 ohms energ. 3.5 ohms sp. coil, 8/6 
6}in. 1,000 ohms energ. 5 ohms sp. coil 8/6 
as 10}in. 1,000 ohms energ., 4 ohms sp. coill2/6 

68 ohms energ. 3 ohms sp. coil 12/6 
Permanent Magnet 
Sin. 3 ohms 
6yin. 3 ohms 
64 x 10}in. 4 ohms 
Sin. 4 ohms 
Sin. 3 ohms Spa 3/7000 matching trans. 
Bin. 34 o 
Bfin. pe PEs density magnet 

3/- extra. 


We buy High Class Communication Receivers, Test Equipment etc. We urgently require Receivers BC348 and AR&8D. 


January, 1959 


Wrretess Worip 


Readers ore warned that Government surplus 
components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers’ guarantee: 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased. 


NEW RECEIVERS ane pmrtipigns 


; Froapect 


replay amplifier —— meter monitoring on 
record and play on both Whites l3watts 
O/P each ctannel, 96gns; TW. tape record- 
ing and reproducing amplifier, ASwatte oe for 
weerae rt Gaeeee ec nis ns; wie 
recording and replay pre-amp) or. 

with valve voltmeter monitoring; t ae 4 
high-fidelity amplifier, exceptional y wide tone- 
control system 40mv sensitivity, 20gns; — 
two inputs and 3- ite Ss; 


and 
Mullard 
0095 


wii ‘eM stereo chassis. 6w output, FA £20 
Sound 


Yara ers. on roducts, 
Marlborough, 0182 
ERS AND AMPLIFIERS— 

AND SECON 


SURPLUS HAN 
RO Rxs, mos . CRI00, aera. 
in s —R. 1. 
* Be: 


G209, 8640, 
Service, ‘Ashville. ‘Gia “Han. Ashville Ra. 
don, E.1 4986. 

TV RECEIVERS AND pera sevene— 

SURPLUS AND SECONDHA 

prs 17in projection televisions I 

as taken in part exchange, complete, but 
not guaranteed; £9/15, originally £92-£120 
oe my 127, Brockley ores 


RELEVISIONS needin, ottention, 9in- <= 3 
nearly all makes, 45/- riage 
12in televisions, needing attention: wily 0; 
£9/10; write for list.—Tomlins, 127, Brockley 
E.23. [0344 


Rise, Forest Hill, 
LOUDSPEAKERS 


bea 


e 
fitted with former 
ale 600-ohm — a wonderful bargain, at 


: plus 2/6 part post and packing (G.B. 
only) 


WALTON’S Wireless Stores, 1, 6 47, 48 & 49, 
Sremens St., Wolverhampto (o1ol 
OUDSPEAKERS SURPLUS AND 


ND 
COUSTICAL corner ribbon 
finish, superlative condition, 
£60; nearest offer defini 


Sussex.— 
NEW TEST E& 
NSULATION A gage gee err Labora- 
tories, brand ing Variac 
transformer and lars electrostatic voltmeter; 
highest qualit Chrqughous:; outa continuously 
variable 0-5KV AC DC; P03 for 
use, money oot guarantee, 9/15' carr. ~~ 

—R. Sankey. cturedrome. 
wicks. Tel. ‘ath arene 3210/3202.  felii 
TEST tad Art em nue AND 
SECONDHAND 

treguency output 
Be wg) 


speaker, 
little q 
tely secures; available 


“ling bd 
ayne-K 


nae range eters, etc., R. 
v.28, Ashy'lle 61d ‘Vial Asnw:ic Ra. 
Condon, 


.. 
COMPONENTS —SURPLUS AND 
SECONDHAND 
Lx. Ltd., 11, Little 
W.C'2 See our dis- 


Dr., Renfrew, Scot (Sole agents: 
Renfrew. %. Electrical & Radio Rngineonse 44. 
airs 


mo 
Can 
Ming - 


with paper: 
order, with "months" full full 
valent 


M dad M 
ain” ‘and Inn, rr £4/10, plus 2/6 
ins.; also other sizes and 2s 
ae pe: —B.H.P. Dist 
Staines Rd., How 

1 


World Classified Advertisements 


Faithful $ 


reproduction = 


200 c/s to 6,000 
c/s or even 
higher. Few 
transformers 
bly 


-- - depends on the 
output transformers 


The name of Partridge has been 
associated for over 20 years with true 
High Fidelity—both stereo and mon- 
aural. They are specialists in this field 
and it is no wonder that the majority 
of well-known circuits specify and 
recommend the use of Partridge 
components. Whether building your 
own or purchasing ready-made equip- 
ment, for the best results always insist 
on Partridge. 


Stock items are available for 
the following circuits :— 
Mullard {0 watt and 20 watt 
be 4 912 and 50 watt. 
* Stereo amplifiers 
Sanit ind Price-List free on application. 


artridge 


TRANSFORMERS 


If you experience ony difficulty in the purchase 
Partri 


of =p yy ——~ pathmmatasned 
—please write to us direct 


i | Partridge Transformers Ltd. 


Roebuck Road, Chessington, Surrey. 
Telephone: ELMbridge 6737-8. 


‘OW to 
H 1 and ‘2 
for 35mm to 
densers and 
—S.a.e. 


[ LLUSTRA 
over 450 ite 


Ww GR 


TAPE . 
H 
AMP’ 


Du Dynat 
Philips, Labor 
ALL 


pee 
dons eer oh 
* Cop 


ape, 
velious poe © 
isc serv — 


Multicore 
Boxmoo: 
TAPE 


eur gervies: 


ALVE ca 
1/- tor 
makers, 75a, God 


Achromatic 
. H.W. 


Tbreneil Tereti 
, a Telefunken, M.S. 


ee. or standard operation 
alse coments maerene or 


NSTRATIONS ¢ 


asoow —Reco \. . 
changed, m no f 
ers 0! versa. . 406, 
G w C 0201 
STUDIOS . 
| or many years supplied the 
rders for indus. Research, M 


News, 10, Clifford 


sO ONSECONDHAND AN 


Ex. . lenses 1 
2/6 ea., Vertical En. 
2 /6 ea., C 


to sui 
Rayleigh E 


English, 


TED Catal No. 15 ention 
tems of Cevernmant surplus and 


rol, equipment. fy refunded 
overseas sea mail.— 
Radio fio Control Ltd., Department 

h {0195 


AMOPHONE AND SOUND 


Vortexion 
”* wruvox. and 


” Wearite, Brenell, Truvox, 


d 
fackities available. 


Stent Cre a for 


rom ns.- 
y #, 
can be erranged in ee 


ieetauls write to K.T.S., Ltd 
}- = N. “Deven 
(021 


usic, 
For the first 


Mics, tape A 


Las 
e 


ks de 


rders for sale or 


Oak End Way. Ger- 
Cross . 


Microgroove LP from 
erp from 11/~- also 45 p.m 


bound 


t.—J. A. Box- 
’ Bradford, “. fo172 


162 


GARRARD TA Mk. 2 4-speed 
or FP eee Unit with 


GARRARD 4 HF. single record 
unit, 4 speed with TPA12 
‘ranscription 
GC.8 P. 


W.B. PRELUDE Bass Reflex 
Conso! £1 


W.B. PRELUDE Hi-Fi Con- 
sole Cabinet (houses tape- 
deck, amplifier, tuner, etc.). . 

W.B. T359 cone Tweeter .... 

W.B. H.F. 1016 Speaker .... 

W.B. H.F. 1012 Speaker .... 

COSSOR 3 valve 3 watt Am- 
plifier Kit, complete with 2 
speakers 


£13 
£1 
£8 
£4 


COSSOR 6 valve FM Receiver 
Kit, with 10in. x 6in. speaker £15 
AVO MULTIMINOR 
Teletron TRANSIDYNE 6 
Transistor 2-wave Pocket 
iver Kit 
TRANSISTORS: Yell./Gr. Sp 
10/-; Yell./Red Spot 
Mullard OC70, 21/-; 
OC72, 30/-; 0C44, 40) -. 
ALL the above items sent Carriage Paid. 
COMPONENTS still available for MUL- 
LARD & OSRAM < circuits. 
Send 9d. for 56 page illustrated list. 


L. F. HANNEY 


(DEPT. W) 
77 LOWER BRISTOL ROAD, BATH | 


t (A.F.), 
(R.F.), 15/3 
OC71, 24/-; 


WANTED, EXCHANGE, ETC 


books, da etc., on American or British 
Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour &t., 1 
Gerrard 2 (8235 
NTED, good quality communication Rxy8S 
oo recorders, test eguipment 
~?_ 


-. s.—Cail, 


ponense, 
—- Malier's ‘Radio, 38a, New Ps 
ourt, hay Ba., C.2. 

MUMPi vash Io purchase of sur a 
stocks of televisions, tape recorders, radio 
amplifiers and domestic electrical appliances 
of every description; 

Shudehill, 


0) | Mais transformers rewound, 


ARIEL EQUIPMENT. Poles, Masts, 
ipoles, Yagi, and Microwave arrays. in 
Dipoles to |50ft. Masts. 


@ CABINETS AND RACKS. 
9in. high, standard 19in. wide. 


a eaneans up to 10,000 mfd. and 


36in. to 


FUSES. Cartridge and E.S. § amp. to 
amps. 
@ INSULATORS. 80 different patterns 
LOUDSPEAKERS 3in. dia. 
heatre Systems. 
@ METERS 2in. to !2in. dia 
types. : 
POWER SUPPLIES. Generators, 
tifiers, Vibrators, inverters, Dynamotors 
from 2 volts 100 amps. to 36,000 v. 4 amp 
RECEIVERS. 80 types available from 
ke/s to 600 mc/s, including portable, D.F., 
Table Rack and Pedestal. 
@ TEST GEAR, American, over 100 differ- 
ent types, Meters, Calibrators, Signal Gen- 
erators, etc. 
TELEPHONE AND TELEGRAPH 
QUIPMENT. Single- and multi-channe! 
apparatus, filters, switchboards, power sup- 
plies, perforators, printers. 
TRANSFORMERS Audio and Power, 
types from 2 volts to 18,000 volts and 
up to 15 kVA 
s TRANSMITTERS. 60 different types 
from UF-1 Handle Talkie to G-50, 2,500 wacts 
FULL LISTS OF OVER : yr? DIFFERENT 
ITEMS AVAILABLE 


All packing and shipping facilities 


ORGANFORD, DORSET 
Telephone: LYCHETT MINSTER 212 


to SO watt 


120 different 


Bankers: Midland 
0216 


REPAIRS AND SERVICE 
new trans- 


formers to any specification. 


MOTOR rewinds and complete overhauls; first- | 


class workmanship; fully guaranteed. 
P.M. ELECTR Co., d.. Potters Bidgs.. 
Warser Gate, Nottingham. Est. 1917. Tel. 54698. 
UUDbreAKgend -epairea promptiy.- 
Loudspeaker Service, Old School, 
on-Cherwell, Oxford. 8108 
SE Jefco coii winder, ss machine on 
| the market.—Detaiis, on Rd 
Southend-on-5 (0174 
RANSFORMERS to any specification, 
Singles, rewinds, small or large 
quick and efficient service, competitive prices. 
estimates Oy return of post, from: 
MESS. fman & Son, 1, Grove Conepens 
South Woodford, E.i8. 0330 
} E. undertake the manufacture of trans- 
formers singly or 
| specification: all work 
months. 
LADBROKE Rewind 
arrow Rd., London, 
0 


~Moaei 


guaranteed 


waar vice: Ltd.., 
N.W.10. Tel. 


820a 
Ladbroke 


ENEW to stock your faulty speakers of ri 
sizes. pressure units, microphones, coils, 
fields and cone assemblies in cartons.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. 
Telephone 22838. (017i 
MISCELLANEOUS 

ABLE: 10%-20% 
coils; cheap 
| pee. —B.D.C., 


ETALWORE, all 
racks, etc., to 


under price, full or 
fluorescents from 
591, Green Lanes, 


rh 
Lon fon 
796 


t 87 
chassis, 
specification, 


types cabinets, 
your own 


| capacity available for small milli ng and cap- | 


stan work up to lin bar. 

PHILPOTT’S METAL WORKS, Ltd., Chapman 

St., Loughborough. [0208 
wo American telephone repeaters, EE- 99-A 
for sale, complete with valves, harness and 


technical manual in magnificent weather-proof | 


cases, 14inx12inx8in, weight 35lb each, un- 
} used, mint phn Noha 2 pair, carriage extra 
ply unit, PE-204, available 
ther details 13, Birch Drive, 
Hatfeld 3 [8244 
ve. GELLULOSE. ETc. 


Hatfield, Herts, 
ANL, aan 
unique one- ——*, bl 
brush applied, no baking; 
1/8 int cans at ‘9 
255. Nether St.. 


AG 
| lance ranateranee designer required 
Write. stating capabilities. to Box 0159 
with ae OPPORTUNITIES 
Want 4 ‘7. of component Parts 
for 3,000 
send a 2 Box 


a eost ce ty elay.—Please 
01 8211 
ACITY AVAILABLE 
ETAL pa an capacity available; also 
A stove-enamelling infra-red poo - 
H. M. Robson, Olympia Works, Roundhay Rd., 
Leeds. 8 [8107 
-T.P.E. and plastics machining and mould- 
ing. A.I.D. approved.—Bel jund =6Pro- 
ducts, Marlborough Yard, London, N.19. 
Are. 5078. [0185 
SITUATIONS VACANT 
ANCASHIRE Constabulary. 


VACANCIES exist in the Lancashire Constabu- 
lary Wireless Department for civilian 
goanects the following grades:— 
SECTION Leader (T.T.O.II). 

QUALIFICATIONS desirable are 
membership of a professional institution, or 

N.C. (Elect ), ete. Candidates must be con- 
versant with modern V.H.F. or U.H.F. radio 
technigues, with recent experts nee in_construc- 
tion of prototype radio uipment. Experience 
of development work wit yh transistors will be 
an advantage. 


graduate 


QUALIFICATIONS desirable C. & G. final | 


eneineering 

rts jo II | 
recent | 
maintaining | 


in telecommunications 
Elect.) plus C. & G. Ce 
Candidates must have 
installing and 

: HLF. be ond electronic equip 

Salary £655-£ 
-HOUR week is FF ‘and a contributory 
ponien scheme is in operation for established 
sta 


should apply to the_ Chief 
ashire Constabulary, Hutton, 
Preston, giving details of age, education * 

ence ny . ow ~- 
manufacturers. — Experienced 
| . a. "aemets spol icants must have 
| initiative and e capable of taking responsi- 
bility; salar £1,500 to a, <— 5 
J ualifications, ones 
anager, Radio ailled Yodustsien. 
Hirwaun industrial Estate, Rhigos, nor 

Glam. 


te2ae 


GENTLY wanted, manuals or instruction | 


domestic | 
radios, record players, eo valves, com- | 
send or | 


substantial funds avail- | 


Man- | 


Shipton- 


batches; | 


in quantities to any | 
for 12 


Janvary, 1959 ' 


TELEVISION SERVICING 
30/- HANDBOOK “i:* 


By Gordon J. King. 


A practical guide to television-receiver 

fault-tracing, alignment, adjustment and 

repair, for the service engineer, amateur 

and student, with chapters on aerials and 
Band II! conversion. 


— i 


international Radio Tube Encyclo- 
paedia. 3rd Ed. 1958-9. B. B. Babani. 
63/-. Postage 1/6. 


Elementary Telecommunications 
Examination Guide. By W. T. Perkins. 
17/6. Postage 9d. 
Oscill P Tech i 
23/-. Postage l/-. 
Radio Communication. 
Lovering. 60/-. Postage 1/3. 
Transistor Circuits. By R. P. Turner. 
22/-. Postage |/-. 

Radio Valve Data. 6th Ed. 
S/-. Postage 9d. 
Maintenance Manual. 
10/6. Postage }|/-. 


THE MODERN BOOK CO. 


19-23 PRAED STREET 
LONDON, W.2 
BRITAIN'S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN 
TECHNICAL BOOKS 


Complete Catalogue 6d. 
Phone: PADdington 4185 Open 6 days 9-8 p.m 


By A. Hass 


a 


By W. F. 


“ww.” 


By Mullard. 


radio | 


Per- | 


NEW G.E.C.,S.T.C. AND“ WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
i i NLY Makers’ 


; K3/45, 9/4; 
K3/ 50, 9/10; K3/100, 16/8; all post 4d. extra. 
BRIDGE CONNECTED FULLWAVE. 


-, 38/6, all post 6d. 33 v. 
. a. 54/-; Sa., 68/-; 
54. 1 a., 33/-; 1.5 a. 42-5 ‘2a. » Tas 
5 a. 97/-; Thy. 1a. 42/-; 
3 a. 95/-; 5 a. 124/- \ 
ti2/-; 2a. 134/-; 3 a. "134)-; 5 a. 180/-, tn post 
2)- 


BRIDGE CONNECTED WITH 9 
SQUARE COOLING FINS I7 v. a. 
53/7; 10 a. 61/-; post 2/6. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING Aegy Both types, same price. 
17 v. 20 a. 120/-; 30 a. 172/-; . 280 

6 a. B9/-; 10 a. 102/-; 20 a 

124/-; 10 a. 144/-; 72 v.62. “160/-; 10 a. 186/-; 
100 v. 6 a. 227/6; i0a. 270/-, all post 3/-. 
“WESTALITE ” (BRIDGE) 12-15 v. D.C. 
0.6 a. I2/-; 1.2 a. W/-; 2 a. 32/6; 5 a. 37/6; 
10 a. 64/6; 0 2. 4 30 a. 171/-; SO a. 278/-; 
24 v. 1.2 a. 3j-; 5 3 10 a. 109/6; 20 a. 
208/-; 36 v. 1.2. 47/6; 5a. 82/6; 10 a. 1854/6; 
100 v. 1.2 a. 82/6; 2.5 a. 1584/6; 5 a. i9s/6; 
10 a. 394/-; 170 v. 1.25 a. 135/-; i95 v. 1.25 a. 


14D.134, 25/-; 
| ma. AC/DC meter, rects. 14/6, 
“SALFORD” (BRIDGE). 6 and 12 v. D.C. 
3 15-2 a. 8/6; 2.5 a. 11/9; 3 2. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. M4/-; 14 a. 42/-; 
a. 14/3; 2 a. 15/6; 3 a. 
. 36/6; 10 a. 7S/-; other 
sizes. Post, under £\ add I+, over £i add 1/6, 


Wholesale and Retail. 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Of Pentonville Road. Between King's Cross and Angel 
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Wrretess WorLp 


ee 


FOR ANY EQUIPMENT 
——— CABINETS TO YOUR 
SPECIFICATION 


THE BUREAU 


Thies popular 
bureau cabinet is 


veneered with the 
finest selected 
Wainat and 
beautifully 
polished a 
medium 

Designed to 
accommodat> al- 


WALNUT 
NATURAL OAK £18.18.0 


THE 
SERENADE 
Veneered with 
finest selected 
walnut, theauti- 
fully polished to 
a medium shade: 
thie attractive 
cabinet hase 
generous storage 
espace, with board 
sliding out 
emoothiv on 

meta! rollers 

This cabinet can 
be fitted with 
any of the latest 


£13.19.6 


This elegant Cab- 
inet is the tatest 
in our range de- 
sigved ip the 
coptin.ntal style 
solidiy corstruc- 
ted and finished 
in oak walnut or 
mahogany 

eers. 

medhum or light 
high gloss or satin 
finish available 


£29.10.0 


THE REGENT 


ge 
chossis,auto- 
chongers, tape 
decks, spec! 
etc., 
on easy terms. 


LEWIS RADIO 


120 GREEN LANES ( wi 
PALMERS GREEN, — iN, N.13 


(Near the yy 
Telephone: BOWes Park | 55/6 


S{FUATIONS VACANT 
MBO Plan. 


PROFESSOR of Communications Engineering 


APPLICATIONS | are invited by the Common- 
Office for heme of 
«me 


an engineer or scientist 

special theoretical ability and should have 

made @ contribution towards the development 

ope lication of communications engipecrins. 
Shout have si in 

eory and saree Control 


~~ 


8.W.1, = 2: "12/ IND! 

in. a / 

244 , (8236 

McRae RADIO require 

A SENIOR Electronic Engineer, take charge 
section ble for pa 


and test equipment. 

responsible for design ot Test 
gear as well as general maintenance of labora- 
tory ————— and the position offers scope 
for engineer experienced in measurement 

ted with ~~ - ee radar 


NIC WIRING ASSISTANTS. 


APPLICATIONS are invited from men e 
enced in wiring electronic equipment, able 
work from circuit rh ms and Breterably 
used * —- | a ve day week, canteen 
stat iene superannuat: -- schi ome. — Please | 
8 e, ex) _ and salary 

‘ “Ret. th 1“Omncer 


oting e Personne 
jilger and Watts, ut. 3 p Pancras Way, 


don 
¥LOMATIC Wireless | Bervice, 


ee oe are invited from qualified 
didates to Mill by competitive interview, the 
followt 


R/Technicians grades A and B and 


grades 1 id 2. 

ADIO Engineers are required for it Se 
in Receiving a Prenom: smitting Sta 

home and eb applicants should — a 
perience in the enance of Communica 
meceivers and 


ersonne; en’ 
Limited, We.wyn Garden City, 
pennants 


[ 
Foreign 


of an equivalent standard of 
tec & os gopordins 
qualifications and Sala: 


xpe 
e A &l Sb1Ab4 grade B él 1X 
I £9/4-£1,180,' grade 2 £820 
)—£974. Adequate allowances 36 
overseas and in m cases 
husb posts 


. NEER /Techniciaas le 5. 

RADIO Eng neers required for shift duties in 

Rec Transm! tions at 
plicants should have ex 


and/or ex 
mance of 


home 
rience 


te: 


a 

. CONTROL Room Engineers required for 
shift — = the Lae eleprinter Termina! 
ts should have ex 


. ediate in Tele- 
its equivalent 
a Radio 


Rigger required at 
amie aout canta must 
rience in erection steel and 
wooden a= up to i soft = height and the 
aerial ransmission lines. 
“ealenane £655 yy 


Reput British ~~ 


emp! 
Royal ke Royal Signa, R.E.M.E. 
-" we wil men who | Sy from ood st 


Gi yone and experience 
to: The Chile Fees. calaers Officer, Diplo- 
8.W.1. — / ‘London, 


Quins 


CONVERT 
ANY 


GRAMOPHONE EQUIPMENT 


~ STEREO 


WITH THE NEW 


STEREO-CONVERTER 


AMPLIFIER 
£19. 128. 6d. 


"| Selig 6-wett push-pull -ampliger sa 
fidelity 6-watt push-pull amplifier on 
one compact, easy-to-fit chassis. De- 
signed to operate with any ra 

chassis for 


and a 
stereo ye B 


FM 61 VHF TUNER £22.1.0 
" 


fidelity 
. band (87-108 Mc/s. 
switched automatic 


thode aces a output, 
adjustable HT requirements and a variable 


ales 
P 


Post this coupon or write for descriptive 

literature ond details of Home Trial facilities, 

Credit Terms and G to A 

cng & Television Co. Ltd., Workers 
Road, London, N.7. Tel: NORth 3213. 


ADDRESS 


164 


January, 1959 
SITUATIONS VACANT SITUATIONS VACANT 
VISION engineer wanted, good | esimall assistant with dise cutting ex- 
i cadman's ig il “Bervice man. METE RS perience wanted by London studio. “Tees 
ment, Depa! 0 
> | om Hanley  B0.T Stalls > RODUCTION engineer required in an ex- 
1825 39 Danding electronics company; must be 
Po Engineer for study work on All | to develop ulpment for production 
Telemetry components. Good background types |laboratory models and direct a small team in 
stem requirements desired Degree or : this wore, H.N.C. standard in electronics.— 
Excellent salary onsees, Any make : stating, qualifications. 
area.—Apply Box 061 82 P required, to: 
tbe ga peaeh one field engineers re- |W ahh ronics. Lid., Govett Ave.. & 
quir at al) times for vacancies in most perton 1 
parts of the British Isles; permanent positions|}| Single and Multi-range repaired leer RONICS technician.—A vi 
with highest salaries plus bonus for suitable | in 
pen 54 day yeet.— Box 84s 9 1025 and recalibrated | automatic control ot machine tools; applicants 
-* re services mus © construc 
ics §=6Mec get. 2 ey —- — Meters 2’ to 6” supplied from stock. ae — 
for use in automobile nitiative will be encouraged: 
ap lagedbegeed ” Sctled to requiremenss, = erate? exteeemae, Stars coe 
WORKS Manager for small din TS |day release for further advancement may 
com ny in West London, engt ag h| E.1.R. INSTRUMEN LTD. g yen: Local PR rote Nyy 
standard electronic and high voltage equip- il ; Scheme, Salary > according experi- 
ments; experience in small batch S  produetion 4 329 Kilburn Lane, London, W.9 jence.—Write, stating age, experience and salary 
Write full details of experience and pr esent Te! LADoroke 4168 | required, elie: The > Manchester 
(822 t: 0 ence an echnology. Sackville 
I {8225 


26. i | goule + 
Test Engineers required I anchester 

pasty Test Equipment. Should ANGANYIKA Government Police Force re- 
O.N.C. preferably H.N.C, First-class mer quire an Assistant Engineer Grade I for 
required, these posts have scope for advance- jone tour of 30/36 months in first instance: 
oe Grins jae ogy Ay career sie. FERROGRAPH RECORDERS : nn ls ten eee oe 

rsonne] Manager, Box 066 824¢ ; 
ECCA RADAR. Lid ; Coos s limited ma... | Tsiat of total substantive salary drawn; free 
not vacancies for electron.c inspecting Tandberg Stereo, Harting, etc. Sg =~ leave on full salary. ofa 
Knowledge; excellent prospects for men’ with | Personal Recordings jshould be of good education and able to carry 
initiative The Persont ° Jout complete es oF of medium and low- 


Decca Radar. Lid. 2. Torwor Rise, Tape to Tape/Dise Service powered HP and snd, VHP 
iEER eal t lectrical adio : Installation and erection of lattice masts: they 
SGINEER | re yuized with ec ric i, radi GRIFFITHS HANSEN (Recordings) LTD. should also be capable of running a small work- 
ing and altering installations of radio and | shop and store and supervising work of junior 
radar in aircraft’ and producing suitable work, |24/25 Foley Street, London, W.1|sta ;, experience in telephone and _teleprinter 
ing drawings. Applicant must have sound |=——_— \j¢> 277| Practice in relation to HF and VHP svstems 
, eum advantageous wil | to the Crown Agents. 4 
theoretical Knowledge of electrics and radio.— |Millbant. Lond SW. State a mais fe 
Bo fost WW 558, | LPB. Romano House, | Bloc thee ae guialifications and experience 
rand, London 1.C.2 (8241 “ 
MILY TELEVISION, Ltd., of 41, Station |‘ - and quote M2C/50370/W (8223 
hae Portslade, Sussex, are prepared to accept | “ ALL your TV Components from one Source TECHNICAL "TRANOND G 
enguiries from interested persons requiring a . ‘4 and City and Guilds Examina- 
full-time job as a T.V. service engineer and 0 Ss. Radio Amatvere and 
or bench engineer; for suitable persons the R.T.E.B.).— home 
ition would be permanent and well paid; international corres 
etters and communications should be addressed “ 7l., Kingsway (Dept. B). 
ee ee erstis Ube oe (electrical, ete) on Ro 
jager 
ADIO Focnaieiens required by International BONA FIDE TRADE NW, ‘ Pass—No Fee " terms; over 95% successes. 
Aeradio Ltd. for overseas service. Perma- Non-Trade Clients—see your dealer NOW == Por details of modern courses In all branches 
nent and pensionable posts. Norm fail y tax-free, _ fiectrieal 
inclusive salary in local currency varying with 
location, and additional marriage and child 
differentials. U.K. leave, free air passages and 
insurance. Kit allowance. Qualified candidates TUITION 
tg Ng will we pent write to Personne 1e] Four TIME courses for P.M.G. Certificates, 
Office Park St 1 L.I. Telecommunications and Radar 
ENIOR Service Engineer with previous ex of Maintenance Certificates.—Information from 
perience in Maintenance end Installation of | College of Technology, . 
Communications Syster Used to con- li et eae IRELESS.—See 7. world as a radio officer 
trolling staff Some business experience ‘ in the Merchant Navy; short training 


preferred 7 p based at Wembley | but | riod. low fees, scholarships. etc., available; 
must be free to travel in U.K. Good sal oarding and day students: stam 


ension scheme.—Applications to Personne! - tus.—Wireless College. Colwyn 
Micer. British Communications Corporation. | , LL examinations easier 
Ltd., Exhibition Grounds, Wembley, Middlesex home-study method 
VERSEAS.—Oil Exploration Company with |@ & G. Telecoms, PMG . 
wore-wiee seismic pore offers permanent |™ Telegraphy, Radio and TV Servicin 
career to electronic technicians; yr ng 
and operating field equipment; prepared SIFAM ELECTRICAL INSTRUMENT CO. LTD. po T, Bchosia ects: International: 
to accept responsibility and to live in camp/|LEIGH COURT - TORQUAY = Telephone 4547/8) 1 ondon “ 
conditions, academic qualifications to H N | EARN- AS “You- BUILD course in basic radio, 
or equivalent or genuine practical experience | — | electronic and electrica) theory with pres 
te gis standard; liberal home leave.—Box No tical training building a a-valve TRE F and 


fO331 | , 
TPECHNICIAN, nuclear engineering abore- || NEUCLEX CO. LTD. |and “hig og erite a 
1 experience in physics iabora- | | be 
tory tec bn ques and/or Slectronice % seen Mary | TH ERMISTOR |7i. Kingsway (Dept, 2. 
or E 
E } 


: 
: 
F] 
t 
5 
. 


ity of London), Mile End Road M.1.Mech 


acing according to apiity oo | TEMPERATURE GAUGES 


i. Gui lids, OCB. ¢ + pa: 
iL = a security: ** No >ass—No 
ja to age: five-day week. || INFRA RED DEVICES and ||successes.—Por details of exams ahd courses 


oliday, pension s : in all Rama of engineering, building. elec- 
t og age at TRANSISTORISATION t " te write for 148- BS Handbook— 
S, experience and, avlaboratory assistant || 44 Oak End Way, Gerrards Cross, Bucks || ey ek es 
is vacant in @ research laboratory = ver 
pleasant surroundings in Maidenhead a) Laan Me gees: “he a —_ C Ay Le 
cations are invited from young men we, have b % Wed. ae 
completed their National Service and_ have 50 92 n coma home training co’ 
reached the standard of Advanced level G.C.E ractica) a ratus) in ail a 
in Physics with some electronic experience. | /V and electronics, write for 146. 
preferably in the field of micro waves Appt De ir 


° axe B.LET. 
ag Se Listen round the world | |23%).ine eke imaon wa, OP ORY: 


and in instance write ~ : y 
NCORPORATED “prkctical Radio Engineers 

Rox 8998 lf h th 

NSTRUMENT technician required for s with the home study courses of radio and TV en- 


» work with « : “ : }gineering are recognised by the trade as out- 
mechanisms, ed fe Reed Eee at —_ . EDDYSTONE 840A |standing and authoritative, moderate fees to 
corders; some knowledge of optica s “ la limited number of students only; ciaies, of 

~ Suitable applicant will be given special ra rs A inetrectional text is free; the Practical Radio 
training: commencing salary in Seni rech- Communications Receiver || £ncineer, journal, sample ous 2/-; 6,000 align- 
nician scale £590 £20 to £690 (plus London ; ment peaks for superhets, 5/9; membership 
Weighting) according to age and experience AC/DC 110/240 volts |and entry conditions booklet i/-, all post free, 
with syperannuation. —App'y in riti ' ‘ jfrom _ the Sooreters, 1.P.R.E., 20, sta | - field 
R. H. Young. Organic Chemistry Laborator Continuous Coverage 30 mce/s (10 IR N.8. 
eee. imperial ~ College, Le de metres) to 480 kc/s (610 metres) INSTRUCTIONS. ETC. 
LECTRICAL and Electronics pagineel he World, a, 1949 to present, 
radar and guided missile work toe perry. PRICE £55 AAR Mere to Clarke, 74 
. $ j y * 
in Admiralty Establishments, mainiy in South || Webb's extended terms, deposit £11.0.0 
equivalent together with Gniversity and 12 payments of £3.17.9 or 18 payments ‘56. AD S6: all ‘part ” offers. 
gree, AM 1s E st exemp: ‘ing qualifeations. | of £2.13.4 Hillside ey, » “4 Sa 
Age not less than alary range 0 at ’ Tels 1, 7/ Ma t T 
to £1, a “one at “SE we a according 0, age | WEBB s RADIO AtHs 5 Poetics feet i 
up. to ’ a - ation ms from /6: 
nN Ss. King ‘Street, and aBcientite. Register | 14 SOHO STREET, LONDON, Ww.l ane 8 in ry phase | z.. “jem, fo pe ater 
. Stree indon aunty Telephone: GERrard 2089/7308 j~—-Riddiford, 884, Tile! 
Dil [ . : ae | Berks (ieee 


January, 1959 


SAVE I/- 
IN EVERY £1 3 2 
NEW 5 POINT PLAN UNIMIXER. It can be used with every microphose 
TO SAVE MONEY rtd aes ase EE 
On receipt of 1/6 you will receive: From Hi-Fi stockists or EDGW A RE: RO; d 


NEWS 1 PRODUCTIONS RAZ, 
*% OUR NEW 60-PAGE CATALOGUE oe 4. 
* 7 i bo a ion. SING had &.. How Bees 6. Wi. BBO 6 
u Jetalls oi our 
CREDIT COUPON SCHEME saving ELECTRONIC COMPONENTS ODis- 
1/- in every pound. TRIBUTORS FOR OVER 25 YEARS 
* Details of om BARGAIN OFFERS 
not advert elsewhere. 
* New STREAMLINED return of post 


oo 
LO 
e REGULAR lists of the LATEST INTER-COM & 


COMPONENTS, etc 


DON’T MISS THIS AMAZING OFFER 
| Send 8.A.B. (2d.) for further details. 
| Genuine British Transistors 
| | EDISWAN XB104 10/- 
| Full technical data supplied. 
WHITE SPOT 13/6 CmAeIS 
RED SPOT 7 /6 18 qune. Abvmianen. Strengthened corners. 
" -E ay /W . deep. 
GREEN/YELLOW 7/6 Gin. x 4in. ass UNfinx Thin... 316 
RED/YELLOW 15/6 <e-S f:e- & 
CRYSTAL DIODES I/- Prompt servien. os \/- post end peck. Orders 
sletrc an . we over post tr n chassis 
_ ‘4g FU Rg cr ties cant - Enquiries invited. ohn addition: Cooper Smith 
Resistors: All Values 10% 4 watt 6d. ea, SWEETNAM & s BRADLEY LTo., Bx 
| ELECTROLYTICS—GUARANTEED ag 
16+ 16 mfd, 450 v, 150 mA. 24” x 1°, 4/3. Bristol Road, — * 
16 mfd. 450 v. 150 mA. 1§° x +". 2/¢/each. —- 
|| 88 mfd. 450 v. 100 mA. 1 
| 816 mfd. 450 v. 100 mA. 1 
v4 ae 50 vy. * a 8. TRANSFOR MERS 


POS 
| TERMS: C.W.O. or C.0.D. lous £2), REWOUND OR BUILT 
OAKFIELD RADIO to specification up to 10,000VA. Singly or 
} “The Transistor People.” pamer ‘Two yeais’ ae, early deliv- 
| 44 OAKFIELD ROAD, STOCKPORT ery. T. isolating transformers in stock. 
—— oo eveneune TRANSFORMER SERVICE 
179 Wollaton Street, Nottingham 


| 


i 


SSS55Sa 
Sesexses 
© eet pe ne mee 
assesses 


Perforators, Reperforators THE - ZEPHYR (Ww) SONSED votes 


Teleprinters, Spare Parts SHADED POLE MOTOR ae ag TB te FB 


6.6000 b-section 
: Pre RPM 
Terminals and V.F. Telegraph oo etna. Bhi vse , 200 toe giving 28,278, 78 and 190 OFF. 5/10" 


Multi-Channel Units; Telephone ae * 

Chee end Rasen See Raion tin, Die-cast rotor COOPER-SMITH AMPLIFIERS 

Equipment; Signalling Rectifiers A py 

26B, 43A, RA87, etc. Relays, Trans- 

formers; Filters; Repeating and Re- 

tardation Coils; Racks; Relay Bases. SS OS a 
British, American and German sadio end £.¥. intestecunee be 


equipment. Price 37/6 oon 
WILLIAM BATEY & CO. baie tun, tn, ose RIES, sam. 
Gaiety Works, Akoman Sireet ve Me™ 1 | | THE BESTFREND ELECTRICAL CO., LTD. 


Cables: RAHNO Tring. BANSTEAD, SURREY 
¥.H.P, motor manufacturers for 30 years. 


PORMERS. Mains ~~ v. 
5, 4, 6, 6,6, 0, 10, 19, 15, 18, 96 and 30 V. Mon we 


900-0-300 V. 100 ma. 
— ot 2A. Mains input 


METERS All types, British =NEW — 
Sle ee ner. || 74 \WWONF Shue 


range, expertly LIGHTWEIGHT ELECTRIC 


repaired. Guaran- 


teed workmanship. SOLDERING 
7 DAY IRON 
SERVICE ded. mocelmaners.. 


Meters modified and re-scaled. Prompt deliveries ~ ph 
from stock, scaled to requirements. seoavenens H. L. SMITH & co. LTD 
R. B. HAWKINS & SONS CREDIT SERVICES LTD. 287/280 EDGWARE ROAP, LONDON, W.2 

6 Constantine Road, Hampstead, N.W.3 W.W.1, Weltoré House, Matioek St, Bakewell. Telephone Paddingvon $891 
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AND AERIALS for EVERY PURPOSE - F/TTED ANYWHERE 


STS BY [ELECRAFT L1> 642722” 


INDEX TO ADVERTISERS 


c, rrr 4aen 
Richard, Radio, Ltd 
Distributing Corporation, 

slp rn pe Supets wo: ) a. ia 

ez Appliances ent), Ltd. 
an Fertronics, t d. - 


L 
~ ° 


irdente Acoustic Laboratories, Ltd 


jaker’s ‘Selhurst" Radio 
Sac KK igh —— Ltd 
a ‘o 
Beamish. "VW ; 
elclere Transformers: 
— ae a 


3 (Short Wave), Lt pial 

al Electrical Co., Lid 
tirmingham Sound Reproducer s, Lt 
lickya. Eng., Lid. 


rene!) Engineering Co., Ltd 

ritain, Chas., (Radio), Ltd : 
ritish Perrograph Recorder Cr 
—. Institute of Enginee 


British "insulated Callender's Cables, 
sritish hosted Laboratories 


A. F., 
sult, J. & Sons 
Bullers, Ltd. 


Candler System Co 
rdross Engineering Co.. Ltd 
Cawkell Research & E‘ectronics 
“hampion Products 
Channe! Blectronic and 
Chapman, C. T.. r 
City Sale & * OH. ~ 
Clyne Radio, Ltd 
Concord ier mics 
Cosmocord. Ltd 
Cossor Instruments, 
Cottage Laboratories, 
Coventry Radi 
Crawshay, P 


Daly (Coptensess), Lid 
& Co 


Daystrom. Ltd : 
De Havilland Prope! ors s 


yplies, Ltd 
Dependa y 
Derbyshire Credit Se res, Ltd 
A: 8 Associate 
Direct T.V. Replacements ts 
Dixon. L., & Co 
vin Instruments, Ltd 


e & 
Dulct Co., Lid., The 
Duode Natural Reproducers 


Easco Electrical, Ltd 
Aero Sisctricel Services, Ltd 
idv’s (N’tham), Ltd 
1.R. Instruments, Lid 
McCullough, Inc. 
. Electronics 
& Marine Instruments Co 
trical Inst. Co. (H’ton), Ltd 
ro-Acoustic Developments 
ro-Acoustic Gectetes, Ltd 
ro Methods, 
tro- Winds, lad. 
tronic Precision Equipment 
tronic Tubes, 


t 
Ra (Fleet Street), Lid 


Valve 
S tLetcester). Via 


156, 157, 


Armstro’ rone- “Whitworth Aircraft, Ltd., 
Armstrong Wireless & ‘Television 
e anes . ee eee aU 


PAGE | 14 
93 | Fane Acoustics, Ltd. ..... cseesoe SON | Frocee 7 Bros., Ltd 

| Eye 

| Pye Steerer Ltd. 


Quartz Crystal Co., Ltd. 


ks, eae peimeat Racal Engineering, Ltd 
Pringevision, Lid. .......... hy tes 4 3g | Radio & T.V. Components (Acton), 
Radio Ciearance. Lta 
Gerrard En Mfg. Co., Ltd., . Radio Component Specialists 
Bros., ‘ft. Ltd , cag Radio Exchange Co., The savensace 
General Electric Co., Ltd . 48, 68 | Radio Experimenta) Products Co. 
_ R., & Co., Ltd } Radio a ape oi 
7” Saree Radio ne : 
: Radios , Ltda ade nah a a 
Co.. Lid : Radio Supply Co. (Leeds), Ltd. 122, 123, 124 
Goodmans Industries, Ltd : 70 | Radio Treders. Ltd scopeesocwsse ae 
Govt. of Nig " 458 | Range Electronics Co. 
Grampian Sagroduesrs, Ltd n 4 | Rank Cintel. Lu. . 
Gray, Arthur, Ltd pieced ...+ .82 | Record Housing 
Gravshaw Instruments . 4 | Relda Radio, Ltd. 
Griffiths Hansen (Recordings), Lt < i & ae 


Por 
Hal! Electric, Ltd. ae @1 | Runbaken Electricai, 
Hanney, L 
Harmsworth, Townle; } ~ a 3B Samsons Surplus Stores ‘ 
Harris Electronics (London), Ltd . 9 | Savage Transformers, Ltd 
Harris, P ee 52 | Semiconductors a 
Hatter & ris, ‘a ‘ Service Trading Co 
Hawkins, Ss 5S | Sexton E., Ltd. 
ng 7 nhs - Telegraph Works, Co. Sherbourne Tv 
Henry’s (Radio), Ltd. 116, 
Hinchley Engineering C t ‘ 
Hivac, Ltd ? 
Home Radio, Ltd. 
H.P. Radio Dacian, Ltd : ? 
Hunton, Ltd. . ‘5 : Solartron Electronic Group, Ltd. 
Southern Radio Supply. Ltd 
5 Iliffe & Sons, Ltd. . . 89 | Southern Technica! Supplies 
Ltd Imhof, Alfred, Ltd eesees 9 | Spencer-West. Ltd sees 
Cover | | Internationa] Correspondence School oa G Stamford. A pie ‘ 
Standard Telephones & Cables, Ltd... 
Jason Motor & Electronic ¢ 52 | Steatite & Porcelain Products - Ltd ‘e 
Jeffery Transformer Co 4 | Stereosound Productions, Ltd. ... 50 
Stern Radio. Ltd os 108, 138. 127 
| Stewart Transformers, Ltd 
| Sugden, A R., & Co. (Engineers), Ltd.” 
Super Electronics, Lt 
| Supertor Radio Supplies, Ltd 
| Swan Electronics 
| Sweetnam & Bradiey, Ltd 


Kenroy, Ltd ‘ 
Keyswitch Co., The 


Lasky’ a Radio, Ltd. 

Leak J.. & Co., Ltd 
Leevers- Sirich Equipment, Ltd 
{ s Radio Co 

L Soldering Developments 
Line Products, ons 

I & 
‘ 


nee 
ae 
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| Tannoy Products, Ltd 

| Tape Recorders Electronics 

Technica) Trading Co 

| poseerase Ltd eee . 

| Telefusion Eng.. Ltd ‘ 
Telegraph Condenser oe. Ltd. 
Telemechanics, Ltd. , ° 
Telequipment, Ltd. 

Tele-Radio (1943), Ltd. 

Teletron Co., The ‘ 

Texas Instruments. Ltd 

Thomas, Richard & Kaldwins, 

| Thompson. J. Langham, Ltd ° 
} Trianon Electric, A ° , 
Trix Electrical Co., Ltd sane om. . 
| T.R.S. Radio .. queeak 
Truvox, Ltd. 


Lionnet, : 

Lockwood & Co “Cwioodworkers). 
London Central Radio Stores 
Lyons Radio, 
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a et tat tt 


Magnetic Devices, Ltd 
Marconi Instruments, Ltd 
Marconi’s Wireless Telegraph Co 


Martin, J. H. 

McMurdo Instruments Co., Ltd 
Measuring Instruments (Pullin), 
Midland Instrument Co 

Mills. W 

Modern Book Co. 

sreqere — Ltd : 

ern Techniques ........ - ‘ } 

M.R. Suppiies, Ltd. 66 | Universal Book’ Go 
ull c . : . 5 | timter 

Multicore Solders, Ltd +. Cov | Universal Electronics 

Multitone Electric Co., 


rer) rT) 
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| veers Bogipesting Co., 
Neuclex Co., Ltd i dio 
Newmarket Transistors, Ltd ada ‘ vy E.S Whol — Services, 
Nottingham Transformer Service blades Vitality Bulbs. Ltd. 
Nu-Life Teletubes ..... . 5 | Vitavox. Lid 
Vortexion, Ltd oF 

Oak@eld Radio ...., cseceeeee 165 | V-Z. Electrical Service 
Oddie Bradbury & Cull, Ltd seems 
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We have now been producing these Sub-miniature Electro- 
lytic condensers for a considerable time, and the range has 
been increased to keep pace with the demand for miniaturised 
components. These condensers—shown here actual size— 
fit into the smallest assemblies; no longer is it necessary for 
designers to be governed by the size of the condensers. 


As this range was originally developed for use with tran- 
sistors, they have been the subject of considerable interest to 
manufacturers of hearing aids and similar assemblies where 
every component is scaled down to minimum size. 


The condenser element is hermetically sealed in an 
aluminium tube with rubber bungs (T.C.C. Patents 578487, 
587072 and $78409) and an attractive feature of our design 
is that the wire terminations may be flexed right up to the 
body of the condenser. 


These condensers are available when required with a 
thin P.V.C. insulating sleeve. 
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Ersin Multicore Savbit Type | Alloy incorporates a small 


percentage of copper, thus preventing absorption of 


copper from the bit itself and extending the life of 


copper bits up to 10 times. 


Savbit does not reduce soldering speed; in fact, by 


keeping the bits in good condition it actually increases 


soldering efficiency. It has been tested and proved on 


many famous production lines. Write for further infor- 


mation to the Multicore Service Department. 
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UP TO 10 TIMES LONGER BIT LIFE 


TYPE 1 ALLOY 


| 

The left hand bit was used with Savbit alloy 
and has made 10,000 joints. The centre bit 
was used for 1,000 joints and the bit on the 


right for 7,500 joints, each with a standard 
tin/lead alloy. 


SAVBIT FOR FACTORIES 


Ersin Multicore Savbit 
Type 1 alloy containing § 
Cores of non-corrosive 
flux is supplied to factories 
at bulk prices on 7 Ib. reels. 
16 and 18 s.w.g. are the 
diameters most suitable 
for the majority of solder- 
ing processes. Supplies 
are also available on 1 Ib. 
reels. 


SAVBIT FOR THE 
SMALL USER 


The Size 1 Carton contains 
approximately 53 ft. of 18 fy 
s.w.g. SAVBIT. It is also|™= 
supplied in 14 s.w.g. and 16 
s.w.g. Obtainable from radio | 
and electrical stores. Ersin 
Multicore 5-Core Solder is 
also supplied in 4 specifica- 
tions of Standard Tin/Lead 
alloys. 

Price s/- each (subject). 


SAVBIT FOR THE 
SERVICE ENGINEER 
Approx. 170 ft. of 18 
s.w.g. SAVBIT is sup- 
plied on a 1 Ib. reel 
packed inacarton. Price 
15/- each (subject). 


SPECIAL HIGH AND LOW 
MELTING POINT SOLDERS 
Comsol (Melting point 296°C) 
P.T. (Melting point 232°C) 
L.M.P. (Melting point 179°)C 
T.L.C. (Melting point 145°C) 


STANDARD TIN/LEAD ALLOYS 


Ersin Multicore 5-core Solder is 
available in the following standard 
alloys: 

60 /40, 50 /50, 45/55, 40 /60, 30/70, 
and 20/80 and in 9 gauges on 7 Ib. 
and 1 Ib. reels. 


HOME CONSTRUCTOR’S 
2/3 PACK 


Now available containing 
alternative specifications: 
19 ft. of 18 s.w.g. 60/40 
alloy or, for soldering 
printed circuits, 40 ft. of 
22 s.w.g. 60/40 alloy. Both 
wound on Reels. 2/6 each 
(subject). 


Bib WIRE STRIPPER AND 
CUTTER 


This 3 in 1 tool strips 
insulation without nick- 
ing the wire, cuts wire 
cleanly and splits plastic 
extruded twin flex. Ad- 
justable to most wire 
thicknesses. 

3/6 each (subject). 


Bib RECORDING TAPE 
SPLICER 


Recording enthusiasts can effect con- 
siderable tape economies with this 
splicer. It makes the accurate A 
jointing of tape so simple , 

and quick that every 

scrap can 

be used. 

18/6 each 

(subject). 


A free copy of an interesting 
article “‘How to Edit Tape 
Recordings” will be sent you 
if you will kindly send us a 
stamped addressed envelope. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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